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ABSTRACT 
Over 2 00 collections of fishes have been made within the 
boundaries o f  the Great Smoky Mountains National Park, 
revealing a Park ichthyofauna o f  7 4  native and 5 introduced 
fish species . Abrams Creek , containing the most diverse 
ichthyofauna in the park, currently contains only 35 of its 
historical 67  fi sh species. This los s of species resulted 
from intentional poisoning of the creek to improve habitat for 
rainbow trout and impoundment of the lowest 2 .  6 miles by 
Chilhowee Reservoir. 
Abrams Creek also contains a very unusual ichthyofauna in 
its upper portion . Several species found above its 2 5-foot 
waterfall have not been found below it , and some are rare 
elsewhere in the Little Tennes see River system . A pos sible 
drainage history, supported both by ichthyological and 
geological data is theorized . Outlets for some of the streams 
now in the upper Abrams Creek system may have existed toward 
Little River and Parsons Branch or Tabcat Creek . 
Pos sible environmental problems which might be faced by 
the Park ' s fishes are discu s sed. Although the streams in the 
Park are not subjected to problems such as waste water 
treatment or agricultural runoff, they are effected by such 
problems as acid rain and the pos sibility of global warming . 
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INTRODUCTION 
The Great Smoky Mountai n s  Nat ional Park was officially 
opened in 1 9 3 4 . It was formed by purchas ing over 4 0 0, 0 0 0  
acres of privately owned land . Over 8 5% of the land was owned 
by timber indu s tries, and only 1 I 3 of the land was still 
virgin forest . Numberous settlements and farms were scattered 
throughout the area, with concentration s along the Little 
Pigeon River, Cataloochee and Hazel creeks, and in Cades Cove . 
With the except ion of Cades Cove, these lands were allowed to 
return to their natural state after the formation of the Park . 
Today, the Park totals approximately 5 0 8, 0 0 0  acres, most of 
which i s  managed as a natural area, free of human changes and 
controls. ( Campbell, 1 9 6 0 )  
Although there have been many fish collection s  made 
within the boundaries of the Great Smoky Mountains National 
Park, there has never been a complete summary of all 
historical collections or an annotated list of the species 
found. The ob ject ives of thi s  project are: 1 )  to compile all 
past f i sh collections from within the Park's boundaries, 2 )  to 
develop a complete l i s t  of the Park ' s fishes and to document 
their distributions, 3 )  to discus s pos sible drainage histories 
of the Park's streams which might have affected the fishes' 
distributions, and 4 )  to discus s environmental problems 
already facing the Park's fishes and to theorize pos sible 
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problems to be faced in the future. 
Carl Hubbs made numberous surveys in the Park in the fall 
of 1 9 3 7  and again in the summer of 1 9 4 0 . Robert Lennon 
surveyed the Park ' s fishes in 1 9 5 7 ,  including a reclamation 
attempt of the lower portion of Abrams Creek . Since the late 
1 9 8 0 ' s ,  the Park Service has been conducting regular stream 
surveys throughout the park to study changes in the 
populations of the Park ' s fishes . From 1 9 8 8  to 1 9 9 0 ,  members 
of the Zoology Department at the University of Tennessee , with 
the National Park Service , conducted surveys within the park 
to attempt to fully understand the distribution and abundance 
of the fishes of the Smokies . 
Although the Park is visited each year by millions of 
people , its streams are virtually free of major human impact . 
Only Abrams Creek is subject to pasture runoff , and there are 
no major effluents from waste disposal processes in any 
stream . Silt levels are very low , except for Abrams Creek , 
and are primarily due to natural erosion . The only major 
made-made problems which may be imposed on the Park ' s fishes 
are: 1 )  the introduction of exotic species , 2 )  impoundments of 
the Park ' s rivers and streams , 3 )  possible changes in pH due 
to acid rain , 4 )  possible changes in temperature due to the 
atmospheric warming caused by the greenhouse gases , and 5 )  
possible change in the terrestial environment due to the above 
problems , causing changes in the aquatic system . 
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Documentation of the current and past distributions and 
abundances of the Park ' s fishes is necessary to allow 
dete ction of potential changes through time caused by the 
above. 
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I. H I STORY 
Geologi cal and Geographi cal 
The Great Smoky Mountains Nati onal Park lies within the 
Blue Ridge province of east Tennessee and western North 
Carolina. The Blue Ridge was formed between 2 0 0  and 7 0 0  
mill i on years ago by an upthrusting as Laurentia ( ancient 
North America ) collided with Gondwana ( ancient Africa )  . ( C oo k, 
et al . ,  1 9 8 0 )  This lifting left behind a range of mountains 
from Newfoundland to Alabama and Georgia. They are made of 
highly metamorphic rocks with some igneous rock layers which 
overlie a younger strata of sedimentary rock. Throughout the 
range, though primarily on the west side, are "windows" that 
expose the younger sedimentary rock . (Wilson, 1 9 3 5; Cook, et 
al . 1 9 8 0 )  
Streams within the study area are primarily of high 
gradient, 1-5% , and low temperature, usually less than 2 0°C 
year-round . Substrates are primarily boulder , rubble, and 
cobble, with some areas of gravel, sand, and bedrock 
outcroppings . Waterfalls are numberous and sometimes quite 
large, acting as barriers to upstream migration of fishes. 
Within the study area, Abrams Creek flows through one of 
the "windows" of the Blue Ridge, Cades Cove . The upper 
portion of the creek , as it flows through the Cove, is very 
low gradient with gravel and cobble substrate . There are 
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several springs within the cove, arising from the under-ground 
waterways which may have helped to form this window. 
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I I. STUDY AREA 
The study area includes portions of four river systems , 
the Little River , Little Pigeon River , P igeon River , and the 
Little Tennessee River. (Map 1 )  All of these are portions of 
the Tennessee River drainage . 
For the porpose of this discussion ,  these systems have 
been divided into six systems , by treating Abrams Creek and 
Oconaluftee River , both tributaries to the Little Tennessee 
River , as separate systems due to their very different 
ichthyofaunas . 
Little River 
The Little River drains the highest altitudes of the 
Park , Clingman ' s Dome , elevation 664 3 ft. It drains the 
northern portions of the Park from Thunderhead Mountain to 
New found Gap . Thirty-one o f  the 7 9  fish species found in the 
Park are found in this system , though most are limited to the 
lowest portion just upstream of the Park boundary . Its 
headwater portions near Elkmont were heavily logged prior to 
the formation of the Park , and a small dam constructed in the 
mid-1 9 2 0 ' s may be preventing the reestablishment of species 
eliminated by run-off from the clear-cut. Many of the species 
present in the upstream portion , above "the sinks" (Map 1 ) ,  
cannot be found above this darn , though they are found at 
higher elevations elsewhere in the Park . 
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Litt le Pigeon River 
Thi s  s y s t em i s  divided int o three sect i on s ,  We st P r ong , 
Middle P rong,  and E ast P rong,  the l ast rep r e s ented in the P ark 
on l y  by the he adwate r s  o f  Dunn C reek . On l y  2 9  f i s h  spec i e s  
have been found i n  t h i s  s y s t em . The s e  s t r e ams drain t he 
northern p o rt i on s  o f  the. P ark f rom Newfound Gap t o  Mount 
Guyot . 
Pigeon River 
Thi s syst em con s i s t s  o f  Co sby , B i g ,  and Catal o ochee 
c reeks . The s e  st reams dra i n  the e as t e rn p o rtions o f  the P ark 
from Mount Guyot t o  B a l s am Mount ain . Onl y  1 3  fish specie s 
have been c o l l e c t ed f r om t he s e  s t reams , l imited p rimari l l y  by 
the siz e s  of Co sby and Big c reeks and a 2 0 - ft . wat e r fa l l 
out s i de the P ark on Cat a l oo chee Creek . Onl y  int roduced t rout , 
and spe c i e s  which were abl e  t o  negot iat e  t he f a l l s  p r i o r  t o  o r  
during the i r  f o rmati on o c cu r  i n  Cat a l oo chee Creek . 
Oconaluftee River 
Con s i s t ing o f  the O c on a lu ft e e  Rive r and it s t ribut a r ie s ,  
this ma j o r  t ribut ary t o  the Litt l e  Tenne s se e  River drains the 
s outhern p o rt i on s  o f  the Park f r om Mount Guy o t  to Newfoun d  
Gap . Twenty - e ight fish spec i e s  h ave been c o l lected in t his 
r ive r ,  one of  whi c h ,  Phen a c ob i u s  c r a s s i l ab rum , has been 
c o l l e ct ed n owhe re e l s e  in the P ark . 
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Little Tennessee River 
Thi s  s y s t em cons i s t s  o f  the Tucka s eegee Rive r ,  the L i t t l e  
Tenne s see Rive r ,  and a l l  the i r  t r ibut a r i e s  wh i ch dra i n  the 
s outhern s i de of the Park from Newfound Gap to Bunke r H i l l  
( Tabcat and S hop creeks) . Like the Litt l e  Rive r ,  it dra i n s  
t he highe st e l evat ion s  i n  the P ark (No l and a n d  F o rney c reeks ) . 
Forty- fou r f i s h  spe c i e s  have been co l l e c t e d ,  two o f  whi ch ,  
Notropi s rube l l u s  and P e rc ina squamat a ,  have been c o l l e cted 
nowhere e l s e in the Park . Th i s  s y stem cont a i n s  p o r t i ons o f  
a l l  four r e s e rvo i rs which b o rde r the P ark . There f o re , s ever a l  
spe c i e s  f ound in t h e s e  r e s e rvo i r s  m a y  a l s o  o c cu r  i n  t h i s 
s ystem in the l ower p o rt i on s  ups t ream o f  the embayment s .  
Abrams C reek 
Th i s  c reek dra i n s  Cade s Cove and the no rthwe st e rn 
port i on s  o f  the P ark from Thunde rhead Mount a i n  t o  Bunker Hi l l . 
D raining int o the Lit t l e  Tenne s see Rive r  at the l owe s t  
elevat i on i n  t h e  P a r k ,  it has h a d  about 2 . 6  m i l e s  o f  it s l ower 
end f l ooded by Chi lhowee Lake . Thi s stream was once the mo s t  
diverse i n  t he P ark,  at l e a s t  near i t s  mou t h ,  c ont a i n ing 6 7  o f  
the parks 7 9  f i s h  spec i e s , 2 6  o f  which had n o t  been c o l l e ct e d  
anywhere e l s e  in t h e  P a rk . S i nce t he r e c l amat ion and 
impoundment of t h i s  s t ream, o n l y  35 spe c i e s  have been found, 
1 7  o f  wh ich are found in t he p o rt i on above the f a l l s . The 
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port i on o f  t h i s  stream above the fa lls i s  r e fe rred t o  as  uppe r  
Abrams Creek , and the p ort i on b e l ow the fa l l s  a s  l owe r Abr ams 
Cree k . 
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III. SPECIES ACCOUNTS 
The following is a list o f  the 7 9  f ish species which have 
been c ollected within the Park ' s boundaries. Collection 
numbers re fer to the collections listed in Appendix A. Table 
1 also lists the Park ' s fishes , outlining their o c cu rence 
prior to and s ince the 1 9 5 7  reclamation o f  Abrams Creek. Map 
2 shows the locations of all collections which have been made 
in the Par k . 
Table 1 .  Spec ies found in Great Smoky Mountains National Park 
and Lower Abrams c�eek be f o re and after 1 95 7  
Ichthyomyzon greeleyi 
Lamoetra appendix 
Lepisosteus osseus 
Dorosoma cepedianum 
Onco rhynchus myk iss 
Salmo trutta 
Salvelinus fontinalis 
Camoostoma anomalum 
Carassius auratus 
PARK 
bef o re a fter 
1 95 7  1 9 5 7  
X X 
X X 
X 
X X 
I I 
I 
X X 
X X 
I 
Clinostomus funduloides X X 
Cyprinella aalactura X X 
�- monacha X X 
�· spilootera X 
Cypr inus carp io I 
Hemitremia flammea X 
Hyboosis amblops X X 
Luxilus chrysocephalus X X 
L .  c o c cogenus X X 
Noc omis mic r o:Qogon X X 
Notropis athPr ino ides X 
tl· leu ciodus X X 
1 0  
LOWER ABRAMS 
before a fter 
1 9 5 7  1 95 7  COMMENTS 
X A 
X A 
X A,B 
X X A , E 
I I 
X F 
X X c 
I B 
X X c 
X R 
X A , D 
I B 
X X 
X X 
X X c 
X X c 
X A, D 
X X c 
Table 1 .  ( cont . )  
li· Qhot ogen i s  
li· rube l lu s  
li· rubricroceus 
N .  SQe c t runcu l u s  
li· t e l e SCOQUS 
li· vo luc e l lu s  
PARK 
before after 
1 9 5 7  1 9 5 7  
X X 
X 
X X 
X X 
X X 
X 
Phenacobius  c ra s s i labrum X X 
£. uranOQS X 
Phoxinus t enne s seen s i s  X X 
Rhi n i chth:iS at ratulus X X 
R .  cataractae X X 
S emot i lu s  at r omacu latus X X 
Cato s t omus c ommer s oni X X 
H:ipente l ium n igr i c an s X X 
Moxost oma c a r i n a  tum X X 
M .  duguesnei X X 
M· e rythrurum X X 
M· mac r o l eQidotum X X 
Ame iurus me l as X 
Ji.. nat a l  i s  X X 
I ct a lurus furc atus X 
l· Qunctatus X 
Noturus b a i l eyi X 
li· f l aviQinni s  ? 
N .  f l avu s X 
Pylodictus o l iva r i s  X 
Fundu l u s  cat enatu s X 
Gambus i a  a f f i n i s  X 
Lab i de s the s s i cculus X 
Morone chrys oQS X 
Amb l oEl i t e s  ruEe s t r i s  X X 
Lef:omi s  auri t u s  I 
1_. cyane l lu s  X 
1_. gu l o su s  X X 
L .  macroch i ru s  X X 
1_. mega l ot i s  X X 
Micro2terus do l omieu X X 
M· s a lmo ides X 
Ethe o st oma b lenn i ode s  X X 
&. chlorobranchium X X 
E .  f l abe l l are X X 
&. ( Cat onotu s )  sp . X 
1 1  
LOWER ABRAMS 
before a f t e r  
1 9 5 7  1 9 5 7  COMMENT S 
X A 
D 
X X c 
X A , D 
X A ,  D 
X X c 
X 
X X C , E 
X X c 
X 
X X 
X X 
X A , B 
X A 
X A , B 
X A , B 
X R 
? R 
X A , D 
X A , B 
X A , D 
X 
X E 
X X G 
I G 
X X G 
X X G 
X X G 
X X G 
X B 
X F 
X X 
X A, D , F 
Table 1 ( c ont . )  
PARK LOWER ABRAMS 
befo re aft e r  before aft e r  
1 9 5 7  1 9 5 7  1 9 5 7  1 9 5 7  COMMENTS 
E. rufi l i neatum X X X X 
.§.. s imoterum X X X X c 
E. s t igmaeum X X A,  D 
.§.. swannanoa X X 
.§.. vulneratum X X X X 
�- z on a l e  X X X X 
P erc ina aurant i aca X X 
R_. burt o n i  X X D , F  
R_. c a12rode s X X X X G 
R_. evide s X X X X 
R_. sguamata X 
S t i z o s tedion c anaden s e  X X A, B 
�- vit reum X X E 
AEl odinotus grunn iens X X A , B 
Cottu s  bai rdi X X X F 
�- c a r o l inae X X X F 
A- I n  Abrams Cre e k ,  was found o n l y  in the l ower p o rt i on now 
inundated by Chi lhowee Re s e rvo i r  
B- P robab l y  st i l l  pres ent i n  the r e s e rvo i rs 
C- P re s ent i n  upper Abrams Cree k ,  and c an/has repopu lated t he 
l owe r p o rt i on from those popu l at i on s  
D - P robab l y  e xt i rpat ed from t h e  P ark 
E- Recent l y  c o l l e ct ed in Abrams Creek o n l y  in the embayment 
F- Could be reintroduced into l ower Abr ams C reek 
G- P robab l y  repopu l ated l owe r Abrams Creek through t he 
r e s e rvo i r s  
I - Introduc e d  spe c i e s , n o t  nat ive t o  the P ark 
R- Current l y being reintroduced into l ower Ab r ams C reek 
Petromyzontidae 
1 )  I chthyomy z o n  gree leyi Hubbs and T rautman , mount a i n  brook 
l amprey 
Thi s  spec i e s  is  uncommon to rare in t he l arge r p o rt i on s  
1 2  
o f  L it t le Rive r and Oconaluftee Rive r . I t  was c o l lected i n  
Abrams C reek p r i o r  t o  1 9 5 7 . I t  i s  mo s t  common in O c on a l u ft e e  
Rive r from t h e  l owe r p o rt i on s  o f  Raven F o r k  down s t ream . ( Map 
3 )  
C o l lect i on numbers : 3 4 , 5 8 ,  5 9 ,  1 8 9, 2 1 7  
2 )  Lampetra appendix ( DeKay ) , Ame rican brook l amprey 
This spe c i es is uncommon to rare in the l arge r p o rt i ons 
Litt l e  River and Tabcat Creek . I t  was c o l l e ct ed in Abr ams 
C reek p r i o r  t o  1 9 5 7 .  (Map 4 )  
C o l lect i on numbe r s : 5 8 ,  7 3 ,  1 0 5 ,  1 94 ,  2 1 9  
Lepisostedae 
3 )  Lepi s o steus osseus ( Linnaeus ) ,  l ongn o s e  gar 
This p r i ma r i l y  l ent i c  spe c i e s  is  uncommon in the 
impoundments o f  the L i t t l e  Tenne s s e e  Rive r . I t  was c o l le ct ed 
in Abrams Creek p r i o r  t o  1 9 5 7 . I t  may enter the l ower 
port i ons of the reservo i r  t r ibut a r i es . 
Collect i on number: 2 5  
Clupeidae 
( Map 5 )  
4 )  D o r o s oma cepedianum ( Le sueur ) , gi z z ard s had 
Thi s  spec i e s  is c ommon in t he imp oundment s o f  the L i t t l e  
1 3  
Tenne s s ee Rive r . It wa s c o l lected in Abr ams Creek p r i o r  t o  
1 957 , and has sub s equent l y  been c o l lected i n  t he Abr ams Creek 
embayment . (Map 6 )  
C o l l ect i on numbe r s : 7 4 ,  1 3 5 
Salmoni dae 
5) Onco rhynchus myk i s s  ( Wa lbaum ) , ra i nbow t rout 
Th i s  int r o duced spec i e s  i s  c ommon i n  a l l s t reams o f  the 
P ark to e l evat i on s  o f  about 4 0 0 0  ft . I n t r oduced int o the area 
a round 1 9 1 0 ,  it has  bec ome the prominent game fish of  the 
Smo k i e s. ( Map 7 )  
C o l lect i on numbe r s : 9 ,  1 3 ,  1 7 ,  1 9 ,  2 2 ,  2 3 ,  3 8 ,  3 9 ,  4 1 ,  4 2 ,  
4 3 ,  4 4 ,  4 5 ,  4 7 ,  4 8 ,  4 9 ,  5 0 ,  5 4 ,  6 4 ,  6 5 ,  6 6 ,  6 7 ,  6 8 ,  6 9 ,  7 1 ,  
7 2 ,  8 6 ,  9 9 ,  1 0 1 ,  1 0 3 ,  1 0 5 ,  1 0 6 ,  1 0 7 ,  1 0 9 ,  1 1 0 ,  1 1 3 ,  1 1 4 ,  1 1 6 ,  
1 1 7 ,  1 1 8 ,  1 1 9 ,  1 2 0 ,  1 2 7 , 1 3 1 ,  1 3 2 , 1 3 3 ,  1 3 4 , 1 3 7 , 1 4 2 , 1 4 4 , 
1 4 5 ,  1 4 6 ,  1 4 8 ,  1 4 9 ,  1 5 4 , 1 5 5 ,  1 5 6 ,  1 5 7 ,  1 5 8 ,  1 5 9 ,  1 6 0 ,  1 6 1 ,  
1 6 2 ,  1 6 3 ,  1 6 4 ,  1 6 5 ,  1 6 6 ,  1 6 7 ,  1 6 8 ,  1 6 9 ,  1 7 0 ,  1 7 1 ,  172 , 1 7 6 ,  
1 8 0 ,  1 8 2 ,  1 9 0 ,  1 9 2 ,  1 9 4 ,  1 9 6 ,  1 9 7 ,  1 9 9 ,  2 0 1 ,  2 0 2 ,  2 0 3 ,  2 0 4 ,  
2 0 5 ,  2 0 7 ,  2 0 8 ,  2 1 0 ,  2 1 1 ,  2 1 2 ,  2 1 3 ,  2 1 4 ,  2 1 5 ,  2 1 8 ,  2 2 1 ,  2 2 3 ,  
2 2 4 . 
6 )  S a lmo t rutt a  L innaeu s ,  brown t r out 
Thi s int roduced spe c i e s  i s  f a i r l y  c ommon in the Litt l e , 
P igeo n ,  Oconaluftee and Litt l e  Tenne s see r ive r s y s t ems . I t s  
only o f f i c i a l  introduct i on was in Ocon a l u ft e e  Rive r  in 1 9 6 6 . 
Thi s spec i e s  has a l s o  been uno f f i c i a l l y  int r oduced,  prima r i l y  
b y  l o c a l  f i she rmen , i n  Litt l e  Rive r ,  Ab r ams C reek , and the 
P igeon Rive r t r ibut a r i e s  s ince t hat t ime , and h a s  moved i nt o  
the Park from p e ripher a l  s t o ck ings . ( Map 8 )  
1 4  
Col l ect i on numbers: 
1 3 1 , 1 32,  1 3 3 ,  1 3 4, 
161 , 162 ,  163 , 164, 
1 82,  1 9 0, 1 92 ,  1 9 4 ,  
8 6 ' 
1 4 4 ,  
165 ' 
2 0 0 ' 
1 0 1 ,  
1 4 5 ,  
1 6  6 ' 
20 1 ,  
1 0 3 ,  
1 4  6 ' 
168 , 
202,  
10 5 ,  
1 4 8 ,  
16 9 ' 
2 1 0 ,  
1 0 6 ,  1 0 7 ' 1 1 3 ,  1 1 7 ' 
1 4 9 ,  1 5 7 ,  1 5 8 , 1 5 9 ,  
1 7 0 ,  1 7 1 ,  1 72 ,  1 8 0 ,  
21 3 ,  2 1 8 ,  220 , 223 . 
7) S a l ve l inus fontinal i s  (Mit chi l l ),  brook t rout 
Thi s  spec i e s  was once wide spread in t he P a rk , but s ince 
the int roduct i on o f  rainbow t rout , it c an be found unc ommon l y  
a t  e l evat i on s  above tho s e  o c cup i e d  b y  r a i nb ow t rout . I t  was 
probab l y  e l iminat ed f r om many st reams due to run - o f f  f r om 
l ogging areas . E f f o rt s t o  re c l aim st reams f o r  brook t rout 
have had only moderate succe s s , prima r i l y  due to i n s uf f i c i ent 
funding. ( Map 9 )  
C o l lect i on numbe rs : 5 ,  1 3 ,  1 5 ,  4 0 ,  4 4 ,  4 8 ,  4 9 ,  6 4 ,  7 4 ,  1 0 7 ,  
1 0 9 ,  1 1 0 ,  1 5 0 , 1 5 1 ,  1 52 ,  1 5 3 ,  162 ,  1 7 3 ,  1 7 4 ,  1 7 5 ,  1 7 6 ,  1 7 7 ' 
2 1 8 .  
Cyprini dae 
8 )  Campo st oma anomal um ( Ra fine s que ) ,  central s t onero l le r  
Thi s  spe c i e s  i s ,  by far, the most widespread and abundant 
f i s h  in the P ark . I t  i s  found i n  a l l  st r e ams up t o  e l evat i on s  
o f  about 320 0 ft . (Map 1 0 )  
C o l l e ct i on numbe r s : 1 ,  3 ,  4 ,  6 ,  7 ,  8 ' 9 ,  1 0 ,  1 2 ,  1 6 ,  1 7 ,  1 8 ' 
1 9 ' 20 ' 2 1 ' 22 , 23 ' 24 , 25 , 27 , 3 0 ,  3 1 ' 3 3 ,  3 4 ,  3 6 ' 3 7 ,  3 8 ,  
3 9 ' 4 0 ,  4 1 ,  42,  4 3 ' 4 4 ' 4 5 ,  4 7 ,  4 9 ' 5 0 ' 5 5 ,  5 6 ' 5 7 , 6 0 ,  6 1 ,  
64, 6 5 ,  6 6 ' 6 7 , 68 , 6 9 ,  7 0 ,  7 1 ' 72,  8 1 ' 8 2 ,  8 3 ,  8 6 ' 9 1 ,  9 2 ,  
9 3, 9 4 , 96 , 9 7 , 9 8, 9 9 ' 1 0 1 ,  1 02 ,  1 0 3 ,  1 0 5 ,  1 0 7 ,  1 1 1 ,  1 1 4 ,  
1 16'  1 1 7 ,  1 1 8 ' 1 1 9 ' 123 , 124 , 125 , 127 , 1 3 1 ,  1 32 ,  1 3 3 ,  1 3 4 ,  
1 3 7 ,  1 42 ,  1 4 4 ,  1 4 5 ,  1 4  6 ' 1 4  8 ' 1 4  9 ' 1 5 4 , 1 5 6 ' 1 5 7 , 1 5 8 , 1 5 9 ' 
1 6 0 ,  1 6 1 , 1 62 ,  163 , 164 , 1 6 5 ,  166 ,  167 , 1 6 8 ,  1 7 0 ,  1 7 1 ,  1 72 ,  
1 7 8 ,  1 7  9 ' 1 8 0 ,  1 8 1 ' 1 82 ,  1 8 5 ,  1 8  6 ' 1 8 7 ,  1 8 8 ,  1 8 9 ,  1 9 0 ,  1 92 ,  
1 5  
1 9 4 ,  1 96 ,  1 9 7 ,  1 9 8 ,  1 9 9 ,  20 1 ,  202,  20 3 ,  20 4 ,  20 5 ,  20 7 ,  20 8 ,  
21 0 ,  21 1 ,  2 1 2 ,  2 1 3 ,  21 4 ,  2 1 5 ,  2 1 6 ,  2 1 7 ,  2 1 8 ,  2 1 9 ,  220 , 221 , 
222 , 223 ,  224 . 
9 )  Cara s s iu s  au ratus ( Linneaus ) ,  go ld f i sh 
This int roduced spec i e s  was uncommon i n  the l ower p ort i o n  
o f  Abrams Creek p r i o r  t o  1 9 5 7 . It i s  s t i l l  pre s ent in the 
impoundment s of the L it t l e  Tenne s s ee River , but it  has not 
been c o llected recent l y  in the P ark. ( Map 1 1 )  
C o l lect i on numbe r s : 7 4  
1 0 )  C l i n o s t omus fundu l o i de s  G i rard, r o s y s i de dace 
Thi s  spe c i e s  is common in Oconal u ft e e  Rive r ,  L i t t l e  
Tenne s s ee Rive r t r ibut arie s downst ream through Tabcat Cre e k ,  
and the upper p o rt i on o f  Abrams Creek . The form pre s ent i n  
the P ark repre s ents either a n  unde s cribed sub s pec i e s , o r  
p o s s ibly a va l id spec i e s . ( Map 1 2 )  
C o l lect i on numbe r s : 
6 9 ,  7 7 ,  86,  8 9 ,  9 0 ,  
1 3 3 ,  1 36,  1 46 ,  161 , 
20 3 ,  20 5 ,  20 8 ,  20 9 ,  
221 , 223. 
1 9 ,  20 , 21 , 22 , 24 , 
9 9 ,  1 0 0 ,  1 0 7 ,  1 1 1 ,  
162 ,  165 , 166 ,  168 , 
2 1 0 ,  2 1 1 ,  2 1 3 ,  21 5 ,  
4 8 ,  5 0 ,  5 4 , 66 , 6 8 ,  
1 1 8 ,  1 2 8 , 1 3 1 ,  1 32 ,  
1 7 0 ,  1 72 ,  1 8 0 ,  1 8 1 ,  
2 1 6 ,  2 1 7 ' 21 8 ,  2 1 9 ,  
1 1 ) Cypr ine l l a  ga lactura ( Cope ) , whi t et a i l  shiner 
Thi s  s pe c i e s  is f a irly c ommon in the l ower e levat i o n  
port i on s  o f  o�l Park s treams except t h e  P i ge on River 
tribut a r i e s . Thi s  spe c i e s  pers i s t s  i n  the l ower p ort i on o f  
Abrams Creek . ( Map 1 3 )  
C o  11 e c t ion numbers : 8 , 1 1  , 1 6 , 1 7 , 1 8 , 2 5 , 2 9 , 3 0 , 3 1  , 3 4 , 3 6 , 
3 7 ,  5 1 , 52 ,  56,  5 7 ,  6 0 ,  67 , 6 9 ,  7 0 ,  7 4 ,  9 1 ,  92 , 94 , 1 1 1 ,  123 , 
124 ,  125 , 1 32 ,  1 3 7 ,  1 6 3 ,  1 6 7 ,  1 7 0 ,  1 7 1 ,  1 8 0 ,  1 8 8 ,  1 8 9 ,  1 9 4 ,  
1 9 7 ,  1 9 9 ,  21 9 ,  220 , 223 . 
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12)  Cyprinella monacha ( Cope ) , spot f i n  chub 
This spe c i es was common in lowe r Abrams Creek p r i o r  t o  
1 9 5 7 . I t  was also found in the Tuckaseegee Rive r p r i o r  t o  the 
impoundment o f  F ontana Rese rvo i r . Although ext i rpated f r om 
the P ark , e f fo rts are be i ng made t o  reeast abl ish this spec i es 
in Abrams C reek ( see discussion ) ( Map 1 4 )  
Collecton numbers : 25 , 52 , 5 7 ,  5 8 ,  :9 9 
1 3 )  Cypri nella spilopt era ( Cope ) , spot f i n  shiner 
This spe c i es was rare , c ollected o n l y  near the mouth o f  
Abrams Creek p r i o r  t o  1 9 5 7 . I t  has apparently been e xti rpated 
from the P ark . ( Map 1 5 )  
Collect i on numbers : 25 , 5 6 ,  7 4  
1 4 )  Cyprinus c arpi o  L i nn aeus , c ommon c arp 
This introduced spec i es was f a i r l y  c ommon throughout 
lowe r Ab rams C reek p r i o r  t o  1 9 5 7 . It  has recent l y  been found 
only in the impoundments of t he Little Tennessee Rive r ,  and 
its distr ibut i on in the P ark appears to be l imited t o  t he 
embayments . It might be f ound i n  the lower p o rt i ons o f  the 
rese rvo i r  t r ibut ar ies . ( Map 1 6 )  
Collect i on numbe rs: 7 0 ,  7 1  
1 5 )  Hemit remia flammea ( Jo rdan and G i lbert ) , f l ame chub 
This spec i es is unc ommon , f ound o n l y  in spr ing p o o ls 
a l ong Abrams C reek just above t he l owest c r ossing o f  the l oop 
1 7  
road in Cade s C ove . I t  i s  rest r i cted t o  vege t ated,  spr ing 
t ype habit at s ,  and it s presence above Abrams Fal l s  and nowhere 
e lse i n  the L i t t le Tenne s s ee River s y s t em i s  an enigma . ( Map 
1 7 )  
Co l l ect i on numbers: 1 3 8 ,  1 3 9 ,  1 4 3 ,  20 9 
1 6 )  Hybob s i s  ambl ops ( Ra f i ne sque } ,  b i ge ye chub 
Thi s spe c i e s  is f a i r l y  c ommon in the l owe r p o rt i ons o f  
L i t t l e  Rive r and Tabcat C reek . I t  i s  mo s t  w i de spread in 
Abrams Cree k ,  pe r s i st ing throughout the l ower p o rt i on . I t  has 
been c o l l e c t e d  from Ro aring Fork o f  We s t  P r ong L i t t le P i ge on 
Rive r ,  but there are no recent records . ( Map 1 8 )  
C o l l ec t i on numbe rs : 25 , 36 , 56 , 7 4 ,  91 , 9 3 ,  9 4 ,  1 0 5 ,  1 1 5 ,  1 3 7 ,  
167 , 1 8 8 ,  1 8 9 ,  1 9 5 ,  1 9 9 ,  21 9 .  
1 7 )  Lux i l u s  chrys ocepha l u s  ( Ra f ine sque ) ,  s t r iped shiner 
Thi s  spe c i e s  is rare within t he P ar k ,  being f ound onl y in 
the l owe s t  port i ons of  Abr ams Creek . I t  a l s o  o c cu r s  in L i t t l e  
Rive r  j u st b e l ow the P ark boundary , s o  r e c o rds f r om t h i s  area 
are po s s i b l e . ( Map 19 ) 
C o l l e c t i o n  numbe r s : 25 , 5 6 ,  7 4 ,  1 3 7. 
1 8 )  Lux i l u s  c o c c ogenus ( Cope ) , warpaint s h iner 
Thi s  spe c i e s  i s  abundant throughout t he P ark , except in 
t he P i geon Rive r  s y s t em . It c an be f ound up t o  e levat i on o f  
about 22 0 0  ft . I t  per s i s t s  i n  the l owe r p o rt i on o f  Abr ams 
C reek . ( Map 20 ) 
1 8  
C o l l e c t i o n  numbers: 2,  3 ,  6 ,  7 ,  8 ,  1 0 ,  1 1 ,  1 2 ,  161 1 7 ,  2 11 231 
2 41 25 , 27 , 2 81 2 91 3 0 ,  3 1 ,  32,  3 3, 3 4 ,  3 6 ,  3 7 ,  3 8 ,  5 01 5 1 ,  
52, 5 5 , 60 , 6 1 , 65 , 67 , 6 8 , 7 0 ,  7 1 ,  7 2 ,  8 1 ,  8 7 ,  9 1 ,  9 3 ,  9 5 ,  
1 0 3 , 1 0 4 ,  1 0 5 ,  1 0  6, 1 1 1 ,  121 , 123 , 124 , 1 25 , 1 32 ,  1 3 3 ,  1 3 5 ,  
1 3 7 ,  1 4 8 ,  1 4  9 '  1 5  6, 1 5 7 , 1 5 9 ,  160 , 163 , 166 ,  167 , 1 7 0 ,  1 7 1' 
1 8 0 ,  1 8 1 ,  1 8  9 ,  1 9 01 1 92 ,  1 9 41 1 9 71 1 9  9'  2 1 0' 2 1 3' 21 5 ,  216' 
21 7 ,  218, 21 91 22 01 22 1' 222 , 223 . 
1 9 ) Nocomi s m i c ropogon ( Cope ) , r i ver chub 
This spe c i e s  i s  widespread and abundant in a l l  s y s t ems 
e xcept the P i geon Rive r ,  and can be f ound up to e levat i on s  o f  
about 28 0 0  ft. ( Map 21 ) 
C o l l ect i on numbe r s : 2,  3 ,  7 ,  8 ,  1 0 ,  1 1 ,  1 2 ,  16' 1 7 ,  1 91 20 , 
21 , 231 24 , 251 27 , 2 9' 3 0 ,  3 1' 32,  3 3 ,  3 4 ,  3 6 ,  3 7 ,  3 8 ,  4 8' 
4 9' 5 0' 5 11 52,  5 4 ,  5 5 ,  5 7 ,  60 , 6 1 , 65 , 6 6' 67 , 6 8 , '7 0 ,  7 1' 
72,  8 6' 9 1 ,  92,  9 3 ,  9 4 ,  9 7 ,  1 0 1 ,  1 02 ,  1 0 3 ,  1 0 5 ,  1 06 ,  1 1 1 ,  1 1 4 , 
1 1 7 ,  1 1 8 ,  1 2 1 , 123 , 124 , 125 , 127 , 1 32 ,  1 3 7 ,  1 4 5 ,  1 4  6' 1 4  9' 
1 5 4 , 1 56' 1 5  6' 1 5 8 , 1 5  9' 1601 1 6 1 , 162 ,  163 , 164 , 165 , 167 , 
1 70 ,  1 7 1 , 1 72 ,  1 8  01 1 8 11 1 8 8 ,  1 8  91 1 9 0 ,  1 92 ,  1 9 4 ,  1 9 7 ,  1 9  91 
20 4 ,  21 1 ,  2 1 3 ,  2 1 5' 216' 2 1 7 ,  21 8 ,  21 91 220 ,  221 ,  223 ,  224 . 
20 ) Not ropi s athe r in o i de s  Raf ine squ e ,  eme r a l d  shiner 
T h i s  spe c i e s  wa s r a re , c o l l ected o n l y  near the mouth o f  
Abrams Creek p r i o r  t o  1 9 5 7 . I t  has been ext i rpated from the 
P ark . ( Map 22 ) 
C oll e ct i on numbe r s : 56,  7 4  
21 ) Not ropi s l euc i odu s ( Cope ) , Tenne s se e  s h i n e r  
Thi s  spec i e s  i s  abundant i n  a l l  s y s t ems except the P i ge on 
Rive r ,  up t o  e l evat i ons o f  about 220 0 ft . I t  p er s i s t s  i n  the 
l ower p o rt i on of Abrams Creek . ( Map 23 ) 
C o l l e ct i on nnmbers: 8 ,  1 0 ,  1 1 ,  20 , 21 , 23 , 2 4 , 25 , 3 0 ,  3 1 ,  3 2 ,  
3 4, 36,  3 7 ,  3 8 ,  5 1 ,  52,  5 5 ,  5 7 ,  6 0 , 6 1 , 6 8 , 7 1 ,  7 2 ,  8 8 ,  8 9 ,  
1 9  
9 1/ 9 3/ 9 4/ 1 02/ 1 0 3/ 1 0 4/ 1 0 5/ 1 06/ 1 1 1/ 1 1 7 ,  123/ 124/ 1 25/ 
1 3 0/ 1 32/ 1 3 7/ 14 8/  1 56/ 1 5 9/ 163/ 165/ 167/ 1 7 0 ,  1 7 1/ 1 8 0 ,  
1 8 1r 1 8 81 1 8 91 1 9 01 1 9 11 1 921 1 9 41 1 9 91 2 1 1 ,  2 1 31 2161 2 1 71 
2 1 8/ 21 9/ 220/ 22 1/ 224 . 
22) Not rop i s  phot ogen i s  ( Cope ) 1 s i lve r  shiner 
Thi s  spe c i e s  i s  uncommon t o  rare in the l ower p o rt i on s  o f  
the L i t t l er O c ona luftee1 and L i t t le Tenne s s ee r iver s y st em s . 
I t  was c o l l e c t ed near the mouth o f  Abrams C reek p r i o r  t o  1 9 5 71 
but has not been c o l l e ct ed there s i nce . ( Map 24 ) 
C o l l e c t i on numbers: 251 3 0, 3 11 32, 521 1 321 1 7 01 1 8 9 ,  1 9 4 
23 ) N o t r op i s  rube l lu s  (Aga s s i z ) , r o s yface shiner 
Thi s spe c i e s  was  c o l l e cted f r om the mouth of  Twent y-mi l e  
Creek ( L itt l e  Tenne s see River s y s t em)  i n  1 9 3 7 . I t  has 
probab l y  been ext i rpated f r om the P ar k ,  s in c e  re cent 
c o l le ct i on s  from the s ame area c o nt a i n  n o  addit i on a l  
spec imen s . ( Map 25 ) 
C o l l ec t i on numbe r s : 2 8  
24 ) Not ropi s rub r i croceus ( Cope ) , s a ffron shiner 
T h i s  spe c i e s  i s  c ommon to  abundant in the L i t t le Rive r ,  
Litt le P i geon Rive r ,  and C o sby C reek . It i s  r a re in Mi l l  
Creek o f  the uppe r  Abr ams C reek s y st em ,  where i t  was o n l y  
c o l l e ct ed once , in  1 9 7 7 . ( Map 26 ) 
C o l l e c t i o n  numbe r s : 1,  4,  6, 8 ,  1 0, 1 1 ,  1 2 ,  1 6 ,  1 7, 3 7 ,  4 7 ,  
5 5 ,  60 , 64,  65, 67 , 8 1 ,  82,  1 0 3 ,  1 12, 1 22 ,  1 3 0 ,  1 8 9 ,  1 9 0 ,  1 92 ,  
1 96, 1 9 7, 1 9 8,  222, 224 . 
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25 ) Not ropi s spect runculu s  ( Cope ) , m i r r o r  shiner 
Th i s  spec i e s  is  c ommon i n  the Oconaluftee and L i t t l e  
Tenne s s ee r iver systems down s t ream through Forney Creek . A 
s ingle spec imen f rom l owe r Abrams Creek i n  1 9 8 8  surely 
r epre s ent s an individual inadve rtent l y  r e l e a sed with 
Cyprine l l a  monacha during i t s  r e int�oduct i on . I f  add i t i onal 
spec imens should be found there , t hey are p r obab l y  also from 
t h i s  reint r oduct i on ,  and do not repre sent a natur a l l y  occuring 
popu l at i on . ( Map 27 ) 
Col lect i on numbe r s : 3 0, 3 1 ,  32,  3 3 ,  3 4 ,  3 8 ,  5 1 ,  52,  6 8 ,  9 0 ,  
1 1 1 ' 1 3  2' 1 7  0 , ,  21  0 ' 21 6 ' 2 1 7 ' 2 2 3 . 
2 6 )  Not ropi s t e l e s c opus ( Cope ) , t e l e s c ope shiner 
Thi s  spe c i e s  i s  c ommon to  abundant i n  the Abrams Cre e k ,  
L i t t l e  Rive r ,  and L it t l e  P i ge on Rive r s y s t ems . I t  i s  unc ommon 
in t he Oconaluftee and Litt l e  Tenne s s ee s y s t ems and absent 
from the P i geon Rive r s y s t em . It p e r s i st s  i n  the l ower 
port i o n  o f  Abr ams Creek . ( Map 2 8 ) 
Co l le ct i o n  numbe r s : 8 ,  1 1 ,  1 6 ,  25 , 3 1 ,  32 , 3 3 ,  3 4 ,  3 6 ,  3 8 ,  4 7 ,  
52, 5 6 , 5 7 ,  5 8 ,  7 0 ,  7 4 ,  8 1 ,  9 1 ,  92,  9 3 ,  9 4 ,  1 0 4 ,  1 0 5 ,  1 1 1 ,  1 2 1 , 
123 , 124 , 125 , 1 32,  1 3 71 1 5 6 ,  1 6 71 1 6 9 ,  1 8 8 ,  1 8 9 ,  1 9 4 ,  1 9 7 f 
1 9 9 ,  2 1 4 ,  21 6 ,  2 1 9 ,  220 ,  223 . 
27 ) Not r op i s  vo luce l lus ( Cope ) , mimi c shiner 
Thi s  spec i e s  was r a re , c o l l e cted o n l y  n e a r  t he mouth o f  
Abrams Creek p r i o r  t o  1 9 5 7 . I t  has not been c o l l e cted f r om 
t he P ark s ince 1 9 4 0, t hough i t  occurs i n  t he Tuckas eegee Rive r  
2 1  
near the P ark boundary . ( Map 2 9 )  
C o l lect i on numbe r s : 2 5 ,  56,  9 0 . 
28)  Phena cob i u s  c ra s s i l abrum Minckley and C r addo c k , fat l ip s  
minnow 
Thi s spe c i e s  is uncommon , c o l lected in the P ark o n l y  i n  
the Oc onaluftee R i ve r  near the P ark boundary . ( Map 3 0 )  
C o l l e ct i o n  numbe rs : 3 3 ,  5 9 ,  216 . 
2 9) Phenacobius uranops C ope , st arga z ing minnow 
Thi s  spe c i e s  was uncommon , c o l lected o n l y  near the mouth 
of Abrams C reek p r i o r  to 1 9 5 7 . I t s  presence i n  L i t t l e  
Rive r and L i t t le P igeon Rive r just out s ide t h e  P ark mak e s  
c o l lect i on s  f r o m  the s e  s t reams p o s s ible i n  t h e  future . ( Map 
3 1) 
Col lect i on numbe r s : 2 5 , 56 , 7 4 . 
3 0) Phoxinus t ennes seen s i s  S t arne s and Jenki n s , Tenne s se e  
dace 
T h i s  spec i e s  wa s rare , c o l l e cted on l y  in l ower T abcat 
Creek p r i o r  t o  1 9 5 7 ,  and i n  a sma l l  t r ibut a r y  t o  C o sby Creek 
. 3  km above the Park boundary . Rec ent c o l l e ct i on s  i n  t he 
unimp ounded rort i on s  o f  T ab c at Creek have f ound n o  spec imens ,  
but the C o sby Creek l oc at i on has not been r ecent l y  s amp l ed . 
I t  may st i l l  per s i st there . ( Map 3 2 )  
C o l l ect i on numbers : 6 9 , 76  
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31 ) Rh i n i chthys atratulus ( Hermann), bl ackn o s e  dace 
Thi s spe c i e s  is f a i r l y  common throughout the P ark , though 
more c ommon in the uppe r  Abrams Creek , L i t t l e  River ( l ower 
port i on ) , and L i t t l e P i ge on Rive r s y s t ems . Thi s he adwate r  
spe c i e s  has been found t o  e levat i ons o f  4 0 0 0  ft . ( Map 3 3 )  
Col lect i on numbe r s : 2 ,  4 ,  7 ,  9 ,  12 , 13' 17 , 18 , 1 9' 2 0 ,  21' 
2 2 ,  2 3' 3 7 ,  3 9' 4 0' 41,  4 2 ,  4 3' 4 6' 4 7 ,  61 , 64 , 67 , 6 9 , 71' 
9 2 ,  9 5 ,  9 6' 9 7 ,  9 8 ,  101,  10 2 ,  10 3 ,  10 6' 10  9' 114 , 12 0'  12 9' 
13 0 ,  1 3 2 ,  14 2 ,  14 8' 14 9 ,  15 5 , 161 , 16 6' 168' 17 0 ,  171' 17 2 ,  
17 8 ,  17 9'  18 4 ,  1 8  6' 18 7 ,  18 9' 1 9 2 , 1 9  6' 1 9 8 , 2 01 ,  2 0 3 ,  2 0 4 ,  
2 0 5 ,  2 0 6' 2 0 7 , 2 0 8 ,  210 , 214 , 216' 21 9' 2 2 0 ,  2 2 2 , 2 2 3 . 
3 2 )  Rhi n i chthys cat aractae (Va l en c ienne s ) , l ongn o s e  dace 
Thi s spec i e s  i s  f a i r l y  c ommon throughout t he P ar k ,  though 
more c ommon in the L i t t l e  Rive r ( uppe r  p o rt i on s ) ,  L i t t l e  
Tenne s see Rive r ,  and Oconaluftee Rive r  s y s t ems . I t  has been 
c o l lected up to e l evat i on s  of about 3 2 0 0  ft . ( Map 3 4 )  
Co l le ct i o n  numbers:  2 ,  4 ,  6 ,  9 ,  12 , 17 , 1 8 , 1 9 , 2 0 ,  2 1 ,  2 4 ,  
3 8 ,  3 9 ,  41,  4 2 ,  4 3, 4 4 ,  4 7 ,  4 8 ,  4 9 ,  5 0 ,  5 4 ,  61 , 62 , 63 , 6 4 , 
65 , 66 , 67 , 68 , 8 4 ,  86,  8 8 ,  9 8 ,  9 9 ,  1 0 1 ,  1 0 2 , 10 3 ,  10 5 ,  1 0 6 ,  
10 7 ,  111 , 113 , 116, 117 , 118 ,  11 9 ,  12 0 ,  131,  13 2 ,  13 4 ,  136,  
14 2 ,  14 4 ,  14 5 ,  146,  156,  15 7 ,  15 8 ,  15 9 ,  162 , 163 , 164 ,  165 ,  
168 , 16 9 ,  17 0 ,  176,  17 8 ,  17 9 ,  18 0 ,  181,  1 8 2 ,  18 5 ,  186,  18 7 ,  
18 9 ,  1 9 0 , 1 9 6 ,  1 9 7 , 1 9 8 ,  2 01 ,  2 0 2 ,  2 0 8 ,  2 1 0 , 211 , 212 , 213 , 
214 , 215 , 216 ,  217 , 218 , 2 21 ,  2 2 3 ,  22 4 . 
3 3 )  S emot i lu s  at roma c u l at u s  (Mitchi l l ) , c reek chub 
Thi s spe c i e s  i s  uncommon in the L i t t l e  P i ge on , L i t t l e ,  
and Oconaluftee r iver s y s t ems , and c ommon i n  T abcat Creek 
( Li t t l e  Tenne s s ee River drai nage ) and upp e r  Ab r ams Creek . I t  
has been c o l lected i n  l owe r Abrams Creek o n l y  dur ing the 1 9 5 7  
recl amat i o n . It app a rent l y  has not repopul a t e d  t hat area . 
(Map 3 5 )  
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C o l lect i on numbers : 1 9 ,  2 0 ,  2 1 ,  3 1, 3 7 , 5 1 ,  6 9 ,  7 4 ,  9 2 , 9 5 ,  
96, 1 3 3, 161,  166 ,  1 7 0 ,  1 7 1 ,  1 7 2 ,  1 9 8 ,  2 0 3 ,  2 0 4 ,  2 0 5 ,  2 0 7' 
208, 2 0 9, 2 1 6, 2 1 7,  2 1 9 ,  2 2 3 . 
Catostomidae 
3 4) Cat ost omus c omme rso n i  ( Lacepede ) , whi t e  sucker 
This spe c i es is rare i n  Litt l e  Rive r ,  absent from t he 
L i t t l e  P i geon Rive r ,  and uncommon in t he l ower p o rt i ons o f  
C at a l o o chee C reek ( P igeon Rive r syst em ) , Oconaluftee Rive r ,  
and Deep and Twent y-mi l e  creeks o f  the L i t t l e  T ennessee Rive r 
syst em . I t  is o ften common i n  the uppe r p o rt i on o f  Abr ams 
C reek . I t  has been c o l l ected in the l ower p o rt i on only during 
the 1 9 5 7  r e c l amat i o n ,  and in the embayment . ( Map 3 6 )  
C o l lect i on numbe rs : 1 9 ,  2 1 ,  3 1 ,  3 9 ,  4 0 ,  4 2 , 4 3 ,  7 4 ,  8 7 ,  1 0 3 ,  
1 1 4 ,  1 3 2, 1 3 5 ,  1 4 5, 1 4 8 ,  1 4 9 ,  1 6 1 ,  166 ,  1 7 0 ,  1 7 1 ,  1 7 2 , 1 7 8 ,  
1 9 0, 1 9 2, 2 0 3 ,  2 0 8, 2 0 9 ,  2 1 0 ,  2 1 2 ,  2 1 6 ,  2 2 3 . 
3 5) Hypent e l ium n igri c ans ( Lesueur ) ,  n o rthern hogsucker 
This spec i es is widespread and c ommon i n  a l l  st reams o f  
the P a r k ,  reaching e l evat i ons o f  up t o  about 2 8 0 0  ft . ( Map 3 7) 
C o l lect i o n  numbers : 1 ,  2 ,  3 ,  6 ,  8 ,  1 0 ,  1 1 ,  1 2 ,  1 4 ,  1 6 , 1 7 ,  1 8 ,  
19,  20 , 21 , 23 , 24 , 25 , 30 , 31 , 32 , 3 3 ,  3 4 ,  36,  37 , 3 8 ,  3 9 ,  
4 2, 4 3 ,  4 7 ,  4 9 ,  5 1 ,  5 2 , 5 5 ,  5 6 ,  5 7 ,  5 8 ,  6 0 ,  6 4 ,  6 7 ,  6 9 ,  7 0 ,  
7 1 ,  8 8 ,  9 1 ,  9 2 ,  9 3 ,  9 4 ,  9 8 ,  1 0 1 ,  1 0 3, 1 0 5 ,  1 0 6 ,  1 0 7 ,  1 1 1 ,  1 1 4 ,  
1 1 7 ,  1 1 9 ,  1 2 3 ,  1 2 4 , 1 2 7 , 1 3 1 ,  1 3 2 ,  1 3 3 ,  1 3 4 , 1 3 7 , 1 4 2 , 1 4 5 ,  
146,  148 , 1 4 9 ,  1 5 4 ,  1 5 6 ,  1 5 7 ,  1 5 8 ,  1 5 9 ,  1 6 0 ,  1 6 1 , 1 6 2 ,  163 , 
1 6 5 ,  1 66, 167' 1 6 8 ,  1 6 9 ,  1 7 0 ,  1 7 1 ,  1 7 2 , 1 7 8 ,  1 8 0 ,  1 8 1 ,  1 8 6 ,  
1 8 9 ,  1 9 0, 1 9 2 ,  1 94,  1 9 6 ,  1 9 7 ,  1 9 8 ,  1 9 9 ,  2 0 1 ,  2 0 2 ,  2 0 3 ,  2 0 4 ,  
2 0 8 ,  2 1 0 ,  2 1 1 ,  2 1 3 ,  2 1 4 ,  2 1 5 ,  2 1 6 ,  2 1 7 ,  2 1 8 ,  2 1 9 ,  2 2 0 , 2 2 1 ,  
2 2 2 , 2 2 3 , 2 2 4. 
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3 6 )  Moxost oma c a r inatum ( C ope ) , r ive r redhorse 
This spe c i es is rare , c o l l ected o n l y  in the L i t t l e  
Tennessee Rive r and Abrams C reek systems . A l l  c o l l ect i ons are 
represented by single individuals . (Map 3 8 )  
Collect ion numbers : 2 6 ,  2 8 ,  1 3 7 , 1 6 8 ,  17 0 
3 7) Moxost oma duguesne i ( Lesueur ) ,  bl ack redho rse 
This spe c i es is the most c ommon and widespread o f  the 
redho rses in the P ark . I t  is f ound in a l l  systems e xcept t he 
P igeon Rive r . The l argest c o l l e ct i ons have been made i n  t he 
L i t t l e  Rive r  near the Park boundary. ( Map 3 9 )  
C o l e ct i on numbe rs : 14 , 1 6 , 2 5 ,  2 8 ,  30,  31,  3 2 , 3 3 ,  3 4 ,  3 8 ,  51 , 
5 2 , 7 4 ,  10 5 ,  13 2 ,  13 3 ,  13 5 ,  15 9 ,  1 6 0 ,  1 6 7 ,  17 0 ,  18 9 ,  1 9 4 , 210 , 
213 . 
3 8 )  Moxost oma e rythrurum ( Ra f i nesque ) , go lden redhorse 
This, the se cond most c ommon redhorse i n  t he P a r k ,  is 
unc ommon in the L i t t l e  Tennessee Rive r and Abrams Creek 
syst ems. I t  has been c o l le cted in the L i t t l e  P i geon Rive r 
system, but not in recent years . ( Map 4 0 )  
Co 11 e c t i on numbers : 1 4 , 2 5 , 2 6 , 2 8 , 2 9 , 31 , 5 2  , 5 6 , 7 4 , 14 5 , 
14 6 ,  1 6 7 . 
3 9 )  Moxost oma mac r o l epidotum ( Lesueur ) ,  sho rthead redho rse 
This spe c i es is the r arest o f  the redhorses in the P a r k ,  
c o l l e ct ed o n l y  f rom t h e  Litt l e  Tennessee Rive r system . I t  was 
l ast c o l l e ct ed in 19 8 0  f r om Forney Creek . ( Map 4 1 )  
C o l lect i on numbers : 2 6 ,  2 8 ,  12 6 
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Ictal uridae 
4 0 )  Ame iurus me l as ( Ra f inesue ) ,  b l ack bul lhead 
This spe c i es was rare i n  the l owest p o rt i ons of Abrams 
Creek p r i o r  t o  1 9 5 7 . I t  may st i l l  persist i n  the 
rese rvo i rs . ( Map 4 2 )  
C o l l e ct i on numbers : 7 4  
41) Ame i u rus natal is ( Lesueur ) ,  yellow bul lhead 
This spe c i es was unc ommon in the l o west p o r t i ons o f  
Ab rams Creek p r i o r  t o  1 9 5 7 ,  but i t  has n o t  been c o l le cted 
there since . I t  has been c o l l e cted i n  T ab c at C reek ( Li t t l e  
Tennessee Rive r system)  since the impoundment o f  Chi lhowee 
Reservo i r . ( Map 4 3 )  
C o l l e c t i o n  numbers : 7 4 ,  7 7 ,  1 3 5  
4 2 )  I ct a l u rus furcatus ( Lesueur ) ,  blue c at fi sh 
This spe c i es was r a re near the mouth o f  Abrams Creek 
p r i o r  t o  1 9 5 7 ,  but it  has not been c o l l e ct ed i n  the P ark 
since . I t  may st i l l  persist in the reservo i rs .  (Map 4 4 )  
C o l l e ct i on numbe rs: 7 4  
4 3 )  I ct a lurus punct atus ( Ra f inesque ) ,  channel c at f ish 
This spec ies is c ommon in t he rese rvo i rs o f  the L i t t l e  
Tennessee River system and has been c o l l ec t ed i n  t he P ark's 
embayments .  I t  has not been c o l l e cted f r om any o f  t he l arger 
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st reams of t he P ark s ince 1 9 5 7 . ( Map 4 5 )  
Col lect ion numbe r s : 2 9 ,  7 4 ,  1 3 5  
4 4 )  Noturus bai l eyi Taylor , smoky madtom 
T h i s  spe c i e s  was rare , col le cted o n l y  i n  lowe r Abr ams 
Creek p r ior to 1 9 5 7 . E xact locat ions of t he p a s t  popu l at i on s  
are unknown . I t  was e xt i rpated,  but i s  current l y  being 
reint rodu ced into thi s s y s t em from a popu l at i on in C i t i c o  Cr . 
( Map 4 6) 
Coll ect i on numbe rs : 7 4  
4 5 )  Noturus f l avipinn i s  Tay lor , yel lowfin madt om 
Although there are no pos it ive records f rom the P ark , 
there e x i s t s  confu s ion with the madtom spec imens a s s o c i at e d  
with the Abrams Creek rec l amat i on in 1 9 5 7  ( Tay l o r ,  1 9 6 9 ) . 
Lennon and P arker ( 1 9 5 9 )  rep o r t ed N· f l avus and N· miurus f rom 
the rec l amat ion , though T ay l o r  ( 1 9 6 9 )  found no spec imens of a 
N· miurus t ype i n  t he s amp l e . S ince N .  f l avipinn i s  was 
unknown at t he t ime o f  the rec l amat ion ,  and i s  very s im i l a r  t o  
N· miurus , i t  i s  pos s ib l e  that i t  was c o l l e c t ed during t h i s  
pro je ct , but a l l  spec imen s  have been lost . Thi s  spec i e s  i s  
being re i nt roduced into l ower Abr ams Creek . ( Map 4 7 )  
Col lect ion numbe r s : none 
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46)  Noturus f l avu s Raf inequ e ,  s t onecat 
Th i s  spe c i e s  was unc ommon , c o llected o n l y  i n  t he l owe s t  
port i on o f  Abrams Creek p r i o r  t o  1 9 57 . I t  h a s  been ext i rpated 
from the P a rk . (Map 4 8 )  
Colle ct ion numbe r s : 73 
47)  Pylodi ctus oliva r i s  ( Ra f ine sque) , f l at he ad c at fi s h  
Thi s spe c i e s  i s  rare in the imp oundment s o f  the L i t t l e  
Tennes see Rive r ,  and w a s  c o l l ected from t h e  m a i n  channe l  o f  
the r ive r p r i o r  t o  impoundment . Though i t  has not been 
c o l l e ct ed in any of the P a r k ' s s t reams s in c e  1 9 4 0 ,  it may be 
found in the l owe r port i o n s  of  t he reservo i r  t r ibut a r i e s .  ( Map 
4 9 )  
C o l l e ct i on numbe r s : 5 2  
Cyprinodonti dae 
4 8 )  Fundu l u s  cat enat u s  ( St o rer) , northern s t udfi sh 
Th i s  spe c i e s  was uncommon in the l ower p o rt i on o f  Abr am s  
C reek p r i o r  t o  1 9 5 7 ,  but has not b e e n  c o l lected s ince . I t  has 
apparent l y  been ext i rpated f rom the P ark . I t s  presence i n  
Lit t l e  Rive r ju st out s ide t he P a r k  make s c o l l e c t i o n s  a t  the 
boundary like l y . ( Map 5 0) 
Collect i on numbers : 2 5 ,  7 4  
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Poeciliidae 
4 9 )  Gambus i a  a ff i n i s  ( B a i rd and G i rard) , mosqu i t o f i s h  
Thi s spe c i e s  i s  r a re , c o l l ected o n l y  i n  T abcat Creek 
( Li t t l e  Tenn e s s e e  Rive r  s y s t em)  . I t s  pre s ence i n  t he 
impoundment s o f  the L i t t le Tenne s s ee Rive r  i s  very l i ke l y ,  
s o  records f rom any o f  i t s  t ribut a r i e s  are p o s s ib l e . Thi s  
spec i e s  may have been st o cked i n  the r e s e rvo i r s  f o r  mosqu i t o  
cont ro l . (Map 51) 
Co l l ect i on numbe r s : 7 7 ,  2 1 9  
Atherinidae 
5 0 )  Labide sthe s s i cculus ( Cope ) , brook s i lve r s ide 
Thi s spe c i e s  i s  r a re , c o l l ected o n l y  i n  t he l ower port i on 
o f  Abrams Creek . I t  i s  p robably p r e sent i n  t he L i t t l e  
Tenne s see Rive r  reservo i r s ,  and could b e  f ound n e a r  the mouth 
of the t r ibut a r i e s .  ( Map 5 2 )  
Coll e ct i on numbe r s : 1 3 7  
Percichthyidae 
5 1 )  Morone Chrys ops (Ra f ine sque ) ,  whi t e  b a s s  
Thi s  spe c i e s  i s  c ommon i n  t he r e s e rvo i r s  o f  t he Litt l e  
Tenne s s ee Rive r ,  and it  h a s  been c o l l e ct ed within the P ark 
onl y i n  the Ab rams Creek embayment . I t s  o ccurence in other 
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embayment s i s  l i kely . ( Map 5 3 )  
Col lect i on numbers: 1 3 5  
Centrarchidae 
5 2 ) Amb l opl i t e s  rupe s t r i s  ( Ra f ine sque ) ,  r o c k  b a s s  
Thi s spec i e s  i s  f a i rly common a t  lower e l evat i o n s  o f  
l arger s t e ams . Thi s f i sh has been f ound i n  a l l  t he P ar k ' s 
r iver s y s t ems e x cept the P i geon River . I t  has not been 
c o l lected above 2100 ft . ( Map 5 4 )  
C o l l ect i on numbers: 
5 8 ,  60 , 6 8 , 6 9 ,  7 4 ,  
12 7 ,  1 3 2 , 13 3 ,  13 5, 
1 9 4 , 1 9 7 ,  1 9 9 ,  213 , 
8 ,  10 , 11 , 14 , 25,  3 0 ,  3 1 ,  3 2 , 51,  56,  5 7 ,  
91 , 9 2 , 9 3 ,  10 5 ,  106,  111 , 117 , 12 3, 12 4 ,  
13 7 ,  15 4 ,  15 9 ,  16 0 ,  162 , 167 , 17 0 ,  1 8 0 ,  
216 ,  217 , 219 ,  220 ,  2 2 3 ,  2 2 4 . 
5 3 )  Lepomi s auritus  ( Linnaeus ) ,  redbreast sun f i sh 
Thi s  i nt roduced spe c i e s  c ont i nues t o  be uncommon i n  the 
Park,  p r i ma r ily i n  t he impoundment s of the L i ttle Tenne s se e  
Rive r . It has been c ollected i n  the P ar k ' s s t r e ams pr imari ly 
just  above the embayment s .  I t  wa s firs t  collec t ed i n  t he P ark 
in 1 9 7 9. I t  i s  li kely t o  i n c re a s e ,  probably at the expence o f  
b- megal ot i s . ( Map 5 5 )  
Co llect i o n  numbe rs:  91 , 9 2 , 13 5 ,  199,  2 1 9 . 
5 4 )  Lepomi s cyanellus Ra f i ne sque , green sun f i sh 
Thi s  spe c i e s  has been collected only i n  H a z el Cr , though 
it  i s  found in a ll t he Little Tenne s see r e s e rvo i r s . I t  
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undoubt ab l y  occurs i n  a l l  t he P ark's embayment s ,  and future 
rec o rds from the l owe r p o rt i on s  of the s e  s t reams are 
p o s s ible. ( Map 5 6 )  
Col l e c t on numbe rs : 2 13 
5 5 )  Lepomi s gu l o sus ( Cuvi e r ) ,  warmouth 
Thi s  spe c i e s  is unc ommon in the re s e rvo i r s  of the L i t t l e  
Tenne s s ee Rive r . It was c o l lected in the l ower p o rt i on o f  
Abrams C reek p r i o r  t o  19 5 7 ,  and has sub sequent l y  been 
c o l l e ct e d  in the embayment of that creek . ( Map 5 7 )  
C o l l e c t i o n  numbe r s : 7 4 ,  1 3 5  
5 6 )  Lepom i s  mac rochi ru s Ra f ine sque, b lueg i l l  
Th i s  spe c i e s  i s  c ommon i n  the re s e rvo i r s  and uncommon i n  
l owe st p o rt i on s  o f  the st reams i n  the L i t t l e  Tenne s see Rive r 
and Abrams Creek systems . It s presence i n  L i t t l e  Rive r and 
L itt l e  P i geon Ri ver out s i de the P ark makes c o l lect i o n s  f r om 
t he s e  s y s t ems po s s ib l e . ( Map 5 8 )  
co 1 1  e c t i on numb e r s  : 2 5 , 2 8 , 2 9 , 5 3 , 5 6 , 7 4 , 12 3 , 13 7 , 1 6 3 , 
1 9 9 ,  2 1 3 ,  2 1 9 ,  2 2 1 ,  2 2 3 . 
5 7 ) Lepom i s  mega l ot i s  ( Ra f ine sque ) ,  l onge a r  sunf i s h  
Thi s  spe c i e s  w a s  r a r e  i n  l ower Ab r ams Creek and t he 
Litt le P i ge on River s y st em . It has not been c o l le cted i n  t he 
P ark s ince 1 9 5 8 ,  so  pe rhaps i t  has been ext i rpated,  p o s s ib l y  
in part due t o  c ompet i t i on w i t h  h· au r i tu s . ( Map 5 9 )  
C o l l ect i on numbe r s : 1 4 , 2 5 ,  7 4 ,  7 5 . 
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5 8 )  Micropte rus do l omieu Lacepede , sma l lmouth b a s s  
T h i s  spe c i es is fa i rl y  c ommon in t he l ower p o rt i on s  o f  
a l l  P ark syst ems except t h e  P igeon River . I t  i s  also f a i rl y  
common i n  the L i t t l e  Tennessee Rive r r e s e rvo i r s . ( Map 6 0 )  
C o l l e c t i on numbers : 3 ,  8 ,  10 , 11,  12 , 14 , 1 6 ,  18 , 2 3 ,  2 5 ,  2 9 ,  
3 2 ,  3 3 ,  3 4 ,  3 5 ,  3 6 ,  3 8 ,  5 1 , 5 2 ,  5 7 ,  58 , 6 0 ,  7 1 , 10 5 ,  10 6 ,  117 , 
12 3 ,  12 4 ,  13 3 ,  13 7 ,  15 4 ,  15 9 ,  16 0 ,  l 6 7 , 18 0 ,  19 4 ,  19 9 ,  2 2 3 . 
5 9 )  M i c r opt e rus salmo i des ( Lacepede), l a rgemouth bass 
This spe c i es was r a re in the L i t t l e  Tennessee Rive r 
syst em, and is p r obab l y  st i l l  rare , except i n  i t s  rese rvo i rs .  
There have been no recent c o l l e ct i on s  made i n  t he P a rk's 
stre ams . (Map 6 1 )  
C o l l e c t i o n  numbe rs : 2 8 ,  3 1 , 5 6 . 
Percidae 
6 0 )  Etheost oma b l enn i o ide s  Raf ine sque , greens i de dart e r  
This spec ies i s  common i n  al l P ark s y s t ems e xcept the 
P igeon Rive r  and Abrams Creek . I t  was ext i rpated f rom l ower 
Abrams Creek during the 1 9 5 7  rec l amation . It is repres en t e d  
i n  t h e  L i t t le Tenness ee Rive r a n d  Oconaluftee Rive r  s y s t ems by 
the subspec i es �- Q.  gutse l l i ,  and a l l  other drai n age s b y  the 
subspe c i e s � - Q.  newman i . ( Map 6 2 )  
C o l l ect i on numb e r s : 18 , 2 3 ,  2 5 ,  3 1 , 3 2 ,  3 4 ,  3 6 ,  3 8 ,  5 5 ,  5 7 , 
5 9 ,  6 0 ,  6 6 ,  6 8 ,  7 1 , 7 2 ,  7 3 ,  8 8 ,  10 4 ,  10 5 ,  1 0 7 ,  111,  117 , 118 , 
13 0 ,  13 1,  13 2 ,  13 3 ,  14 5 ,  14 6 ,  15 6 ,  15 9 ,  1 6 3 ,  1 6 8 ,  17 0 ,  17 8 ,  
1 8 1 ,  18 4 ,  18 9 ,  1 9 1 ,  1 9 4 , 2 10 ,  2 11,  2 12 ,  2 13 ,  2 14 ,  2 15 ,  2 1 6 ,  
2 17 ,  2 18 ,  2 2 1 , 2 2 3 . 
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61 ) Ethe ost oma chlo robranchium Z orach, greenf i n  dart e r  
This spe c i es is f a i r l y  common i n  the L i t t l e  P igeon Rive r ,  
Abrams Creek , L i t t l e  Tennessee River , and Oconaluftee River 
syst ems. It pe rsists in Abr ams C reek . ( Map 6 3 )  
Collect ion numbe rs: 1 1 ,  2 3 ,  2 5 ,  3 0 ,  3 3 ,  3 4 ,  3 6 ,  3 8 ,  5 0 ,  5 1 ,  
5 2 ,  5 7 , 5 9 ,  65 , 6 8 ,  7 0 ,  7 1 ,  7 2 ,  7 8 ,  8 5 ,  1 2 3 ,  1 2 4 ,  1 2 5 ,  1 3 0 ,  
1 4 0 ,  1 4 7 ,  1 67 ,  1 7 0, 1 8 1 ,  1 8 3 ,  1 8 8 ,  1 9 3 ,  1 9 7 ,  2 1 0 ,  2 1 1 ,  2 1 3 ,  
2 1 4 ,  2 1 5 , 2 1 6 ,  2 1 7 ,  2 1 8 ,  2 2 1 , 2 2 2 , 22 3 ,  2 2 4 . 
62 ) Ethe ostoma flabellare Raf inesque , fant a i l  darte r  
T h i s  spe c i es is unc ommon i n  t h e  L i t t l e  P i geon Rive r 
syst em and rare , possibly ext i rpated, f rom the upper p o rt i on 
o f  Abr ams Creek . Its presence i n  Lit t l e  Rive r  j ust outside 
the P ark makes P ark col lect ions in this syst em possib l e . I t  
i s  represented in the P ark b y  a n  undescr ibed subspec i es . ( Map 
64 ) 
Col l ect i on numbe rs: 6 ,  1 0 ,  1 2 ,  1 6 ,  1 9 ,  2 0 ,  6 0 ,  6 5 , 8 0 ,  1 3 0 ,  
1 4 2 ,  1 9 7 ,  1 9 8 ,  2 2 4 . 
6 3 )  Et heost oma ( Cat onotus) sp . , duskyt a i l  darte r  
This spec ies was rare , c o l lected o n l y  in the l ower 
port ion of Ab rams Creek p r i o r  to 1 9 5 7 . I t  has not been 
col lected in the P ark since 1 957 , and appears to be 
ext i rpated . (Map 6 5 )  
Col l ect i o n  numbers : 2 5 ,  5 6 ,  7 4 . 
64 ) Etheostc.:l. ruf i l ine at um ( Cope ) , redline darte r  
This spec i es i s  f a i r l y  common i n  the L i t t l e  P igeon 
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River , L i t t le River , Abrams Creek , and L i t t le Tennes see River 
( Tabcat Creek o n l y )  s y stems . I t  per s i s t s  i n  lower Abrams 
Creek . ( Map 6 6) 
Col lect i o n  numbers : 8 , 1 1  , 1 4  , 2 5 , 3 6, 5 7  , 7 0 , 7 1 , 7 3 , 8 5 ,  9 1  , 
92 , 93 , 94 , 1 0 5 ,  1 0 6 , 1 2 1 ,  1 2 3 ,  1 2 4 ,  1 2 5 ,  1 3 7 ,  1 5 6, 1 67 ,  1 8 8 ,  
1 89, 191 , 1 9 4 ,  199 ,  2 1 9 ,  2 2 0 . 
65) Ethe o s t oma s imot erum ( Cope) , Tenne s s ee snubnose darter 
Thi s spec ies i s  f a i r l y  c ommon in the P i geon River ( Co sby 
Creek o n l y) , L i ttle P i geon River , L i tt le River , Abrams Creek , 
and L i t t le Tennes see River ( Tabc at Creek o n l y )  s ystems . I t  i s  
the o n l y  darter whi ch has recent l y  been c o l lected i n  upper 
Abrams Creek . I t  pers i s t s  i n  lower Abrams C reek . ( Map 67 ) 
Col lect i on number s :  1 1 ,  1 8 ,  2 1 ,  2 5 ,  36,  5 7 , 64 , 6 9 , 7 1 ,  7 2 ,  
8 7 ,  9 1 ,  92 , 9 3 ,  97 , 1 0 5 ,  1 06 ,  1 1 5 ,  1 2 3 ,  1 2 4 ,  1 4 9 ,  1 5 9 ,  161 , 
1 6 6, 1 67 ,  1 7 1 ,  17 2 ,  1 8 9 , 1 9 1 ,  1 9 4 ,  1 9 7 , 2 0 3 ,  2 0 9 , 2 1 9 ,  2 2 4 . 
66) Etheo st oma st igmaeum ( Jo rdan) , speck l ed darter 
Thi s spec ies was rare ,  c o l lected o n l y  near t he mouth o f  
Abrams C reek p r i o r  t o  1 9 5 7 . I t  has been ext i rpated from t he 
P ark . I t  was represented i n  the Park by§. �- jes s i ae,  whi ch 
may be a va l i d  species . ( Map 6 8 ) 
Col lect i on number s :  2 5 ,  5 6  
67 ) Etheost oma swannanoa Jordan and Evermann , Swannan o a  
darter 
Thi s spec ies is uncommon in the L i t t le P i geon River 
s y stem ,  and has been rarely c o l lected in t he P i geon River 
( Cosby and B i g  c reek s )  s y stem . (Map 6 9 ) 
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Col lect i on number s :  6 ,  1 1 ,  3 6 ,  60 , 64 , 65 , 1 0 8 ,  1 1 9 ,  130 , 1 9 7 ,  
2 2 2 ,  2 2 4 . 
6 8 )  Et heo st oma vu lneratum ( Cope) , wounded darter 
T h i s  species , recent l y  elevated from s ynonymy of �-
maculatum by Etnier and Wi l l i ams (1 9 8 9 ) , i s  uncommon near the 
Park boundary in Little River . It wa s rare near the mouth o f  
Abrams Creek prior to 1 95 7 . I t  has al s o  been c o l lected in the 
past from M i ddle Prong L i t t le P igeon River and Oconalu ftee 
River . It  has been c o l lected i n  Abrams C reek once s ince 1 9 5 7 . 
( Map 7 0 )  
Co 1 1  e c t i on number s : 1 4  , 2 5 , 3 4 , 5 8 , 1 0 5 , 1 2  4 , 1 8  9 , 1 9 1  , 1 9 4 
6 9 )  Etheo st oma z onale ( C ope ) , banded darter 
T h i s  spec ies is unc ommon in the P ar k , where it o c cu r s  
only in the l ower port i o n  o f  Abr ams Creek . I t  per s i s t s  i n  t he 
lower p o rt i on s i nce the 1 9 5 7  rec l amat i on . I t s  p resen ce i n  
Litt le River outside the P ark makes c o l lect i on s  a t  t he 
boundary pos s ible. ( Map 7 1 )  
Co  1 1  e c t i on number s : 2 3 , 2 5 , 5 2  , 7 2 , 1 2  3 , 1 2  4 , 1 2  5 , 1 4  7 , 1 6 7 , 
188, 199. 
7 0 )  Perc ina aurant i a c a  ( Cope) , t angerine darter 
Thi s  spec ies is uncommon to rare i n  t he L i t t le River and 
L i t t le Tennes see River s y stems . I t  was c o l lected i n  t he p a s t  
in M i ddle P rong Lit t le P i geon River , b u t  has n o t  been 
c o l l ec ted within the P ark in t h i s stream recent l y . (Map 7 2 )  
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Col lect i on numbe r s : 1 4 ,  1 2 1 ,  1 3 3 ,  1 6 5 ,  1 9 1 ,  2 1 1 ,  2 1 3 ,  2 2 1 . 
7 1 )  P e r c i na burt oni F owl e r ,  b l ot chs ide l ogpe rch 
Thi s rare dart e r  wa s c o l l e cted o n l y  dur i ng the 1 9 5 7  
rec l amat i on o f  Ab rams Creek . I t  has not been c o l l e c t ed s in c e , 
and i s  ext i rpated from the Park . ( Map 7 3 )  
Col lect i on number : 7 4 . 
7 2 )  P e r c i n a  c aprodes ( Ra f i n e s que ) ,  l ogpe r c h  
Thi s  spe c ies i s  r a r e  i n  l ower Abrams C r e e k ,  Tabcat Creek 
( Li t t l e  Tenne s s ee Rive r s y stem) , and has been c o l l ected i n  t he 
past from We s t  P rong Litt l e  P i geon Rive r . I t  i s  p r obab l y  an 
i nhab i t ant of the L i t t l e  T enne s s ee Rive r  impoundment s ,  s o  
records from the l ower p o rt i on s  o f  i t s  t r ibut a r i e s  are l i k e l y . 
I t s  pre sence in L i t t l e  River out s ide the P ark make c o l le c t i on s  
at the boundary p o s s ible . ( Map 7 4 )  
Col lect i on numbe r s : 3 6 ,  7 0 ,  7 4 ,  7 5 ,  7 9 ,  1 3 5 ,  1 9 9 ,  2 1 9  
7 3 )  P e r c ina evides ( Jo rdan and C opel and ) , g i l t  dart e r  
T h i s  spe c i e s  i s  uncommon i n  the L i t t l e  Rive r ,  Abrams 
Cree k ,  and the L i t t le Tenne s s ee and Oconaluftee r iver s y s t ems , 
though l im i t e d  t o  the l ower e l evat i on s . I t  p e r s i st s  i n  the 
l ower p o rt i on of Abrams C reek . ( Map 7 5 )  
C o l l e c t i on numbe r s : 2 5 ,  3 0 ,  3 1 ,  3 3 ,  3 4 , 5 0 ,  5 2 , 6 8 ,  1 0 5 ,  1 1 1 ,  
1 3 2 , 1 4 7 ,  1 6 7 ,  1 7 0 ,  1 8 8 ,  1 8 9 ,  1 9 3 ,  1 9 4 ,  2 1 0 ,  2 1 1 ,  2 1 6 ,  2 1 7 ,  
2 2 1 ,  2 2 3 . 
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7 4 )  Perc ina squamat a ( Gi lbert and S wa in ) , o l i ve darter 
Thi s spec i e s  i s  rare, res t r i c ted in the P ark t o  t he 
l owest p o r t i on s  o f  the Fontana t r ibu t a r ies from Deep C reek t o  
E agle C reek . I t  i s  most c ommon i n  No l and C reek , j ust above 
the embayment . ( Map 7 6 )  
Col lect i on numbers : 1 2 6 ,  1 3 1 ,  1 6 5 ,  1 8 0 ,  1 8 1 ,  1 8 4 ,  2 1 1 ,  2 1 4 ,  
2 2 1 . 
7 5 )  St i z o sted i on canaden se ( Sm i t h ) , s auger 
Th i s  spec ies i s  unc ommon in the impoundment s of t he 
L ittle Tennes see River . I t  was c o l lected i n  Abr ams Creek near 
the mouth p r i o r  t o  1 9 5 7 . ( Map 7 7 )  
C o l l ect i on numbe r s : 2 5  
7 6 ) St i z o stedi on vit reum (Mitchi l l ) , wal leye 
Thi s  spec ies has been c o l lected o n l y  in t he Abrams C reek 
embayment , and occurs throughout t he L i t t le Tennes see 
reservo i r s . Future c o l lect i on s f r om the l ower p o rt i on s  o f  t he 
reservo i r  t r ibut a r ies a re p o s s ible . ( Map 7 8 )  
Col lect on numbers :  1 3 5  
S ci aenidae 
7 7 )  Apl odinotus grunn ien s  Raf i nesque , freshwater drum 
Thi s  spec ies was c o l lected i n  the P ark o n l y  dur ing t he 
Abrams C reek rec l amat i o n . I t  p r obab l y  s t i l l  exi st s  i n  the 
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reservo i r s  o f  the L i t t le Tennes see River , though it  has not 
been recent l y  c o l lected within the P a r k ' s bounda r ies . ( Map 
7 9 )  
Col lect i o n  number s :  7 4  
Cottidae 
7 8 )  Cottus bai rdi Gi rard,  mot t led s culpin 
Thi s spec ies i s  the mo s t  widespread of  t he s culp i n s  i n  
the P ark . I t  i s  c ommon i n  a l l  the s y s tems , t hough i t  has n o t  
been c o l lected in Middle P rong L i t t le P i geon River and 
Cat a l o o chee C reek. I t  i s  h ighl y  var i able throughout the P ar k , 
pos s ib l y  represented by mo re t han one spec ies . ( Map 8 0 )  
Col lect i on number s :  2 ,  3 ,  7 ,  1 1 ' 1 2 ,  1 7 ,  2 3 ,  3 3 ' 3 4 ,  3 6 ' 3 8 ,  
3 9 ,  4 8 ,  4 9 ' 5 0 ' 5 1 ,  5 2 , 5 3 ' 5 6 ' 6 5 ,  6 6 ' 6 8 ,  6 9 ' 7 0 ' 7 2 ,  7 3 ' 
7 4 ,  7 5 ,  8 4 , 8 6 ' 9 0 ,  9 9 ,  1 0 1 ,  1 0 3 ,  1 0 4 ,  1 0 5 ,  1 0 7 ,  1 1 1 , 1 1 3 ,  
1 1 7 ,  1 1 8 ,  1 1 9 ' 1 3 1 ,  1 3 2 , 1 3 4 ,  1 3  6 ' 1 4 4 ,  1 4 5 ,  1 4  6 ' 1 5 7 , 1 5 8 ' 
1 6 2 ' 1 6 3 ,  1 6 5 ' 1 6 8 ,  1 6  9 ' 1 7 0 ,  1 8 0 ,  1 8 1 ,  1 8  9 ' 1 9 0 ' 1 9 2 ,  1 9 4 ,  
1 9 5 ,  1 9  6 ,  1 9 8 ,  2 0 1 ' 2 1 0 ' 2 1 1 ,  2 1 2 ,  2 1 3 ,  2 1 4 ,  2 1 5 ,  2 1 6 ,  2 1 7 ,  
2 1 8 ,  2 2 1 ' 2 2 3 ,  2 2 4 . 
7 9 )  Cottus c a r o l inae ( Gi l l ) , banded s culpin 
Thi s  spe c i e s  i s  c ommon i n  the l owes t  p o rt i on s  o f  L i t t l e  
River and throughout Middle P rong Litt le P i geon River . I t  i s  
current l y  s ympat r i c  with �· b a i rdi on l y  i n  l ower Litt le River 
where c o l lect i o n s  o f  t he l atter may rep resent di spers a l  rather 
than breedi n n  popu lat i on s . I t  was c o l lected once f rom l ower 
Abrams C reek . ( Map 8 1 )  
Col lect i o n  numbers : 6 ,  5 7 ,  6 0 ,  6 5 ,  8 1 ,  1 0 4 ,  1 0 4 ,  1 2 0 ,  1 2 1 ,  
1 3 3 ,  1 4 2 ,  1 5 6 ,  1 5 9 ,  1 9 7 ,  2 2 2 . 
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Hybrids 
I n  addit i o n ,  three di f ferent hyb r i d  c omb inat ions have 
been c o l lected in the P ark . Not ropi s leu c i odus X N .  
rub r i c ro ceus hyb r i ds have been c o l l e cted i n  Wes t  P rong L i t t le 
P i geon Rive r ,  c o l lec t i on number s 1 0 ,  1 1 ,  and 1 3 0 . Etheo s t oma 
ru f i l i neatum X � - chl orobranchium hyb r i ds were c o l lected in 
Tabcat Creek , c o l lect i on number 9 1 . A s ingle � - ru f i l i neatum 
X � - vu lne ratum hybrid was c o l lect ed in l ower Ab rams Creek , 
c o l lect i on number 25. 
P o s s ible addit i on s  to the P ark ' s i chty o fauna 
Several spec ies have been c o l lected near t he P ark ' s 
bounda r ies , but no reco rds exi st f rom within t he b ounda r ies . 
Others have been c o l lected o r  reported f r om t he L i t t le 
Tennes see River reservo i r s ,  but have not yet been c o l lected 
within the P ark . A di scus s i on o f  these spec ies i s  included, 
t o  acknowledge the po s s i b i l it y  o f  future addi t i on s  t o  t he 
P ark ' s i cht yo f auana . 
Three spec ies o c curing near the P a r k ' s boundar ies are t he 
blot ched chub ( E r imy s t ax i n s ign i s }  in L i t t le River and L i t t l e  
P igeon River , the moun t a i n  shiner ( Lythrurus l i ru s } i n  L i t t le 
River , and t he s and shiner ( Not rop i s  st r amineu s )  i n  Wes t  P rong 
L itt l e  P i geon River . These spec ies might be c o l lected within 
the P ark in t hese systems . 
The fo l l owing ten spec ies have been rep orted from t he 
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Litt l e  Tenne s s ee Rive r r e s e rvo i rs : the p addle f i sh ,  ( P o l yodon 
spatu l a) , the s k ip j ac k  he rring ( Al o s a  c hrys o c h l or i s ) , the 
threadfin shad ( D o r o s oma pet enense) , the golden s h i n e r  
(Notemigonu s c ryso leucas ) ,  the s i l ve r  redho r s e  ( Mox o s t oma 
ani surum) , the mu skel lunge ( E s ox masgu inongy) , the rede a r  
sun f i sh ( Lepom i s  m i c r o l ophu s) , the spotted b a s s  (Mi c ropt e ru s  
punctul atus) , the whi t e  crapp i e  ( P omox i s  annu l a r i s ) , and the 
black c rapp i e  (f. . nigromac u l atus)  . The s e  s pe c i e s  probab l y  
o c cur within the P a rk ' s bounda r i e s  i n  t he Abr ams and T ab c at 
c reek embayment s ,  and mi ght be c o l l ected i n  the l owe s t  
port ions o f  the t r ibut a r i e s  t o  t h e  re s e rvo i r s . 
Deletion s from pa st Park fish l i sts 
The fo l l owing spe c i e s  have been repo rt ed f rom t he P ark i n  
past l i t e rature , but have been omitted f r om the spec i e s  l i s t  
f o r  var i ous reas ons . 
I chthyomy z o n  bde l l ium , the Ohi o  l amp re y , was reported b y  
Hubbs in h i s  1 9 3 7  c o l lect i o n  f r om Oconaluft e e  River . The s e  
probabl y  repr e s ent mi s ident i f i c a t i o n s  o f  t h e  s imi l a r  � .  
greeleyi . 
I chthyomy z o n  c a s t aneu s ,  the che s tnut l amp rey , was 
reported from the rec l amat i on of Abrams Creek,  but t he s e  
p robab l y  repres ent mi s ident i f i c at i on s  o f  � gree leyi . 
I chthyomy z on hubb s i , the mount a i n  b r o o k  l ampre y ,  was 
reported by Lennon and P arker ( 1 9 5 9 ) , but t h i s spec i e s  i s  now 
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cons idered a s ynonym o f  l ·  greeleyi ( Etn ier and S t arnes , i n  
pres s )  . 
Not ropi s a r i ommus , the popeye shiner , was reported f rom 
many c o l lect i ons before �- teles c opu s was upgraded t o  spec ies 
( Gi lbert , 1 9 6 9 )  
teles c opu s . 
Al l Park reco rds o f  � - a r i ommus represent � -
Not ropi s c o rnutus , the c ommon shiner , was reported f rom 
c o l lect i ons before Lux i lus chrys ocepha l u s  w a s  upgraded t o  
spec ies ( G i lbert , 1 9 6 1 ) . Al l P ark rep o rt s o f  N .  c o rnutus 
represent b· chrys ocepha lus . 
Not ropi s st igmaturus ( =Cypr inel l a  venus t a ) , the b l a c kt a i l  
shiner , was rep o rted from Abr ams C reek dur i n g  the rec l amat i o n ,  
but t h i s  i s  surely a m i s ident i f i c at ion o f  either � - monacha o r  
�. spi l optera . 
Phen ac obius c a t o s t omu s ,  the r i f f le minnow, was rep o rted 
f rom c o l lec t i on s  bef o re £ .  c ra s s i l abrum was des c ribed 
(Minckley and Craddoc k ,  1 9 6 2 ) Al l P ark rep o r t s  o f  £ .  
c at o s t omu s represent £ .  c r a s s i l ab rum . 
Noturus miurus , t he b ri ndled madt om, was rep orted f r om 
o ld c o l lect i on s  o f  Abrams Creek bef o re N .  b a i l eyi and � ·  
f l avip i nn i s  were des c r ibed . A l l  Park rep o r t s o f  � .  miurus 
probab l y  rep resent N .  b a i leyi or N .  f l avipinn i s  ( Tay l o r ,  
1 9 6 9 ) . 
Lepomi s  humi l i s , the o r angespotted sun f i s h ,  was rep o rted 
dur i ng t he rec l amat i o n  o f  Abr ams C reek and o n  s ome c o l l ec t i on s  
s ince . Thi s  spec ies i s  cert a i n l y  not nat i ve t o  t he P ark , and 
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a l l  repor t s  probably repre s ent mi s i dent i f i c at i on s  o f  e i ther L .  
aur i t u s  o r b ·  mega lot i s . 
Ethe o st oma camurum , the bluebreast dart e r , was reported 
f r om many o l d  c o l l ect i o n s , before E .  ch l o r obranchium was 
de s c r ibed ( Z o r a c h ,  1 9 7 2 )  . Al l P a r k  records o f  �- c amurum 
repre sent � - c h l o r obranchium . 
Ethe o s t oma macu l atum ,  the spotted dart e r ,  wa s reported 
from many old c o l l ect i ons ,  before �- vu lneratum wa s upgraded 
to spe c i e s  ( Et n i e r  and Wi l l i ams , 19 8 9 )  Al l P ark reco rds o f  
� ·  macu l atum repre sent � ·  vu l ne rat um . 
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IV . DISCUS SION 
Abrams Creek 
By far t he most i n t r i gu i n g  and perp l ex i n g  s t ream w i t h i n  
the P ark i s  Abrams Creek . The uppe r  p o rt i on ,  fl owing through 
Cade s C ove , i s  a low gradi ent s t ream with p r ima r i l y  rubb l e  and 
cobb l e  s ub s t r at e . This  area was o f  h i gh value t o  the e a r l y  
sett l e r s  o f  t he mount a i n s  b e c a u s e  o f  t h e  f l at t e r r a i n  and 
deep , 
and 
fert i l e s o i l . Mo s t  o f  t he cove c on s i s t ed o f  farml and 
s e t t l ement s p r i o r  to t he format i on o f  t he P ark . At 
pre sen t , s ome cat t l e  farming cont inues i n  t he Cove . F o r  t h i s  
::::eason , Abrams C reek i s  the o n l y  creek i n  the Park w i t h  
sub s t ant i a l  s i lt and el evated nut r i ent l eve l s  due t o  p a s ture 
run - o f f . S i lt leve l s  are moderate t hroughout t he s t ream, 
though h ighe st i n  the C ove and l owe s t  near t he mouth . S in c e  
spe c i e s  divers it y  w a s  ve ry h i gh p r i o r  t o  t he 1 9 5 7  r e c l amat i o n ,  
i t  i s  doubt ful that the run - o f f  had any ma j o r  adver s e  e f fe c t  
on the st ream , part i cu l a r l y  t he l owe r p o rt i on . 
Mo st intr i guing about the stream i s  t he spe c i e s  make -up 
of the l owe r and upper p o rt i on s . O f  the 7 9  spe c i e s  found i n  
the P ark , 6 7  have been found i n  Abrams C re e k . Howeve r ,  o n l y  
1 7  spe c i e s  have been found above t he 2 5 - fo o t  wat e r fa l l where 
the c reek enters the B l ue Ridge sub s t r at e . O f  these 1 7 ,  f ive 
have n o t  been found be l ow t he f a l l s ,  and one i s  found n owhere 
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e l s e  in t he P ark . 
Hem i t remi a  f l ammea ,  the f l ame c hub , i s  f ound only in the 
springs of t he Cove ( s ee spe c i e s  acc ount ) S ince t h i s  spe c i e s  
requ i r e s  the vegetated spring p o o l  hab i t at s f ound o n l y  i n  
Cade s C ove , t here i s  n o  ac cept ab l e  hab i t at f o r  t h i s  spe c i e s  i n  
the l ower p o rt i on o f  the c reek . 
S a lmo t rut t a ,  the b rown t rout , was s t o cked into Abrams 
Creek,  probab l y  by l o c a l  f i she rme n ,  i n  the mid 1 9 7 0 ' s ( St eve 
Moore , pers . comm . ,  1 9 9 0 )  in Cades C ove and has not yet 
expanded i t s range int o t h e  l owe r port i on o f  t he c reek . 
The other t hree spec i e s , howeve r ,  l e ave one with t he 
quest i on o f  how they got int o the upper port i on without being 
in the l owe r port i on . Al l t hree spe c ie s ,  C l in o s t omus 
fundu l o i de s ,  Not rop i s  rub r i c roceus , and Ethe o s t oma 
f l abe l l a re ,  are found i n  other st reams o f  t he P ark , inc luding 
s t reams of B l ue Ridge sub s t r a t e  s im i l ar to that of l ower 
Abrams C reek . Al l are a l s o  p re s ent in s t reams whi c h  drain 
adj acent port i o n s  o f  the mount a i n s  surrounding t he cove . I t  
s eems l i kely that the s e ,  and p e rhaps other f i sh spec i e s  f ound 
i n  uppe r  Abrams gained a c c e s s  to that area through s t re am 
capture during the f o rmat i on o f  C ade s C ove . 
Geological Evidence 
A c ove in the B lue Ridge mount a i n s  i s  f o rmed when t he 
ove r l yi ng s andst ones are washed away by surface run - o f f  and 
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unde rmined by undergound s t reams in the b a s ement strata o f  
sediment ary rock (Wi l s on ,  1 9 3 5 ,  Cook  et a l . ,  1 9 8 0 ) . P erhap s ,  
before Cades Cove " fe l l  in " ,  the s t r e ams draining the 
sur rounding mount ian s  had di f fe rent out l e t s  ( F i g . 1 ) . Thu s ,  
a s  Cade s Cove was formed, st reams from surrounding drainages 
were t rapped i n  Cade s Cove , and n o w  are part of the upper 
Abrams Creek s y s t em . 
S ince the cave s and unde rground s t reams o f  Cade s Cove 
f l ow t oward t he Tucka leechee C ove are a ,  it i s  l i k e l y  that the 
unde rmining worked its way t oward L i t t l e  Rive r . Al s o ,  i f  a 
r idge exten s i on ,  in l ine with Wea r  Mount a i n  and Bunke r Hi l l ,  
were int act , i t  wou l d  c ove r mo s t  o f  Cades Cove , draining 
t oward the L i t t l e  Rive r t o  the north and e a s t  and t oward the 
Litt l e  Tenne s s ee Rive r in the v i c i n i t y  of P ar s o n s  Branch t o  
the s outhwe s t . Thi s r i dge woul d  a l s o  p a ra l l e l  Chi lhowee 
Mount ain and the s t at e  l ine r i dge . ( F ig . 1 )  P ara l l e l  r i dges 
are t yp i c a l  of the we s t e rn edge of the Blue Ri dge Mount a i n s . 
The ent i re Cades Cove area i s  surrounded b y  E l kmont ( s outh)  
and Cade s ( north)  s ands t ones which are both precambr i an 
s ands t ones o f  the Great Smoky Group . Unde r l y ing the s e  
format i on s  i s  the Great Smoky F au l t . Around t he per imete r  o f  
the Cove i s  a n  out cropping o f  Met c a l f  Phy l i t e ,  whi ch ove r l i e s  
the f au l t . T o  the south, the E l kmont S ands t one i s  f ound above 
the phy l it e ;  howeve r ,  t o  the north,  the phy l it e  ove r l i e s  t he 
s andst one . (Moore , 1 9 8 8 )  ( F ig . 2 )  The propo s e d  r i dge 
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exten s i on would mat ch the s e  geo l og i c a l  feature s . ( F i g . 2 )  
Ichthyological evidence 
Ethe o s t oma f l abe l l are is p r e s ent in seve r a l  t r ibut a r i e s  
to  the L i t t l e  River in Tuckal ee chee Cove , and i s  pre sent i n  
the Tenne s see River s ystem f r om L i t t l e  Rive r upst ream . There 
is only one r e c o rd of thi s f i s h  in t he L i t t l e  Tenne s see Rive r 
s ystem out s i de o f  Cade s  Cove , that o f  a s ingle individu a l  
t aken f rom the uppe r  p o rt i on o f  the T e l l i c o  Rive r  ( UT 
9 1 . 3 6 9 8 ) . 
Not r opi s rub r i c roceus is  a l s o  present i n  the Little Rive r 
in Tuckal eechee Cove , and i s  f ound f r om t he L i t t l e  Rive r 
upstream in the Tenne s see Rive r s ys t em . I t  has a l s o  been 
t aken in the upp e r  p o rt i on of the Tel l i c o  R i ve r . ( Et n i e r  and 
St arne s ,  i n  pres s )  I t  seems very unl ik e l y  that the s e  two 
spe c i e s  woul d  migrate through the L i t t l e  T enne s see Rive r ,  up 
Abrams C reek , and into the Cove , without e s t ab l i shing 
popu l at i ons in other areas of t he system,  part i cu l ar l y  l owe r 
Abrams Creek . 
Cl i n o s t omus fundu l o i de s  i s  pre sent throughout the L i t t l e  
Tenne s s ee Rive r syst em downst ream t o  T abcat C r . ,  with 
addi t i on a l  popu l a t i on s  i n  uppe r  C i t i c o  C r . and upp e r  T e l l i c o  
Rive r . Thi s  spe c i e s  c an obvi o u s l y  survive i n  the B lue Ridge 
sub s t r at e ,  even at e levat i on s  as l ow as 8 8 0  ft . at the mouth 
of T abcat C r . They c ou l d  e a s i l y  de al with the B lue Ridge 
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subst rate at e l evat i on s  between 8 7 0  and 1 5 6 0  ft in the l owe r 
port i o n s  o f  Abrams Creek i f  they had u s ed t h i s c reek t o  gain 
acce s s  t o  upp e r  Abrams C reek . 
The presence o f  the s e  three spe c i e s , c ommon i n  
ne i ghb o r ing drainage s ,  but ab s ent from l owe r Abrams Creek , a s  
wel l  a s  the p r e s ence o f  a 2 5 - ft wat e r f a l l  s ep a r at ing the upp e r  
and l owe r p o rt i on s ,  l e ave s i t  doubt fu l that a c ce s s  t o  the 
upper p o rt i o n  was made thr ough the l owe r p o rt i on . Headwate r  
c apture s dur i ng the f o rmat i on o f  t he Cove wou l d ,  howeve r ,  
exp l a in the i r  presence in o n l y  the upp e r  p o rt i on s  o f  t h i s  
s y s t em . 
Reclamat ion Attempt o f  1 95 7  
B y  far,  the most deva s t a t i n g  event to o c c u r  to f i shes in 
the Great Smoky Mount a i n s  Nat i on a l  Park was the rec l amat i on o f  
the l ower 1 4 . 6  m i l e s  o f  Abrams Creek . O n  8 and 9 June 1 9 5 7 ,  
repre s ent at i ve s  from the Tenne s s e e  Game and F i sh C ommi s s i o n ,  
with membe r s  o f  the Tenne s s ee Va l ley Author i t y ,  t he Nat i on a l  
P ark S e rvi c e , and the U . S . F i sh and Wi ldl i fe S e rvice t re at e d  
the l ower s e c t i on o f  t h i s  c reek w i t h  a t ox i c ant , rotenone , i n  
a n  attempt t o  e l iminate a l l  f i sh spe c i e s  f r om that s e c t i on ,  s o  
that ra inbow t rout c o u l d  be the o n l y  f i sh spec i e s  i n  the newly 
formed Chi lhowee Re servo i r  and i t s  t r ibut ar i e s . As the gat e s  
t o  thi s re s ervo i r  we re being c l o s ed,  a l l  f i s he s  from that 
sect i on of the L i t t l e  Tenne s se e  Rive r and the l ower s ect i on o f  
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Abrams Creek were t o  be e l iminat ed,  and the r e s e rvo i r  and 
t r ibut a r i e s  were to be st ocked with only r a i nbow t rout . A 
tot a l  o f  4 7  spe c i e s  was c o l lected in  l owe r Abrams ; many have 
net been c o l l e c t ed s ince ( s ee Table 1 )  . 
1 9 5 9 )  
( Lennon and P arke r ,  
O f  the 5 8  spe c i e s  c o l l e c t ed i n  the l ower p o rt i on o f  
Abrams Creek p r i o r  t o  1 9 5 7 ,  o n l y  2 7  have been c o l lected s ince . 
O f  the s e , 1 0  are found i n  the unt reat e d  upp e r  p o rt i o n . Four 
of  those 27  have been c o l lected recent l y  o n l y  i n  the embayment 
port i on of Chi l howee Re s e rvo i r . Ten o f  t he s e  s pe c i e s  have n o t  
been c o l l e c t ed in t h e  P ark s ince , a n d  are c on s i dered 
ext i rpated,  a l though three a re being r e i nt roduced . F ive 
addi t i on a l  spe c i e s  have been c o l lected s in c e  1 9 5 7  that were 
not c o l l e ct e d  p r i o r  to the rec l amat ion . There f o r e , o f  the 6 3  
spe c i e s  wh i c h  have eve r  been c o l l ected f r om l ower Abr ams 
Cree k ,  only 3 2  have been c o l l e ct e d  s ince 1 9 5 7 . 
O f  t he 3 1  spec i e s  e l iminated from thi s s t ream during t he 
recl amat i o n ,  2 0  had been previous l y c o l l e c t e d  o n l y  from the 
l owe s t  2 mi l e s  of the creek,  down s t ream of P anther Creek . I t  
i s  very p robab l e  t hat the s e  spe c i e s  wi l l  not b e  abl e  t o  l oc at e  
s u it ab l e  h ab i t at above the embayment , and t he re fore have been 
e l iminated f rom t h i s  s y s t em . 
not nat ive t o  the Park . 
( see t ab l e  1 )  . Two spec i e s  a r e  
N i ne nat ive spec i e s , howeve r ,  mi ght be r e i nt r oduced i n t o  
t h e  p o rt i on o f  t he s t r e am u n a f f e c t e d  by t he r e s e rvo i r . Thes e  
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are : S a l ve l inus font inal i s ,  Cyprine l l a  monacha , Semot i l u s  
atromacu l atu s ,  Noturus ba i l eyi , Ethe o s t oma b l enn i o de s ,  
Ethe o s t oma ( Cat onotu s )  sp . ,  P e r c i n a  burt on i ,  Cottus b a i rdi , 
and � - c a r o l inae . Cypr i ne l l a  monacha and Noturus bai l eyi are 
current l y  b e i n g  re int roduced . Noturus f l avipinn i s  i s  being 
reint roduced,  a l t hough there are no p o s i t i ve r e c o rds from t he 
P ark ( s ee spe c i e s  ac count ) . S emot i lu s  at r omacu l at u s  i s  ver y  
c ommon i n  t h e  upper p o rt i o n  o f  the c reek , a n d  could e as i l y 
ree s t ab l i s h i t s e l f  without he lp . S ince i t  was only c o l lected 
from the l ower p o rt i on during the rec l amat on attempt , i t  i s  
l i ke l y  that t h i s spec i e s  was previ ous l y  r a re i n  that port i o n ,  
perhap s  pres ent o n l y  a s  d i sp e r s ing individu a l s  and having n o  
e st ab l i shed p opu lat ion . Att empt s t o  ree s t ab l i sh t he other s ix 
spec i e s  shou l d  be made in o rder t o  return t he l ower p o rt i on t o  
a s  near i t s  p a s t  condi t i on a s  p o s s ib l e . 
The 2 7  spe c i e s  whi ch have become natur a l l y  reestab l i shed 
have p robab l y  done s o  by four d i f f e rent methods - repopu l at ing 
from the uppe r p o r t i o n ,  gaining access through t he r e servo i r ,  
b e i n g  i nt roduced b y  man , o r  s u rviving the rec l amat i on attempt . 
Ten s pe c i e s  ( see t ab l e  1 )  could have e a s i l y  invaded the 
l owe r p o rt i on o f  the c reek f r om popu l at i on s  i n  the upp e r  
port i on . Many o f  the s pe c i e s  c o u l d  have gained a c ce s s  through 
the r e s e rvo i r ,  a s  the rec l amat i on attempt was not at a l l  
succe s s fu l  in e l iminat i ng a l l  other f i sh s pe c i e s  from the 
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reservo i r . Ra i nbow t r out were i n t ent i o n a l l y  r e l e a s ed i n t o  the 
lower port i o n  by man , the o r i gi n a l  purp o s e  of the reclamat i on . 
S ome spe c i e s  mu s t  have survived w i t h i n  the creek i t se l f  
o r  i t s  t r ibut a r i e s ,  though Lennon felt t hat the reclamat i on 
was a s u c ce s s  and " t hat there i s  n o  doubt that ( a l l  other 
spe c i e s ) migrated int o Abr ams and t ribut a r i e s  from the new 
l ake . "  ( Lennon and Parke r ,  1 95 9 )  P robabl y  t he best examp l e s  
o f  spe c i e s  s urviving t he o ns l au ght a re Ethe o s t oma 
chl o r ob ranchium and � ·  z on a l e . P ri o r  t o  1 9 5 7 ,  both spe c i e s  
had been c o l l e ct ed from a l l  p o rt i on s  o f  l ower Abrams C reek . 
S i nce 1 9 5 7 ,  � · chlo robran chi um has o n l y  been c o l lected from 
the area n e a r  the campgroun d . Numberous c o l l e ct i on s  near the 
embayment and near Be l l  Hole have cont a i n e d  n o  spec imen s .  � ·  
z onale is  found i n  n o  other t r ibut ary to  Chi lhowee reservo i r ,  
s o  i t  wou l d  have di f fi cu l t y  g a i n i n g  a c ce s s  t o  Abrams Creek 
from an out s i de popu l at i on . The s e  spe c i e s ,  a s  we l l  as othe r s , 
l i ke l y  s u rv i ved t he r e c l amat i o n  att empt , e i ther i n  the st r e am 
it s e l f o r  i n  an unt reated t ribut ary . 
Taxonomic Con s i de rations 
S in c e  seve ral o f  the spe c i e s  found w i t h i n  the P a r k ' s 
bounda r i e s  are st i l l  o f  unce rt a i n  t ax o n omi c s t at u s  o r  a r e  
ea s i l y r e cogn i z ab l e  s ubspe c i e s ,  further di s c u s s i o n  o f  these 
forms is  nece s s ary t o  c l a r i fy t he i r  p r e sent s t at u s . 
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The r o s y  s i de dace , C l in o s t omu s fundu l o i de s ,  found i n  the 
2 ark i s  an unde s c r ibed s ubspe c i e s  found throughout the L i t t l e  
Tenne s s ee River and Hiwa s s e e  r i ve r  s y s t ems i n  Tenne s s e e  and 
North C a ro l in a . It d i f f e r s  from � .  f .  e s t o r  o f  the l ower 
port i ons o f  the Tenne s see and Cumb e r l and R i ve r s  in having 
sma l l e r  s c a l e s ,  more me l an i sm ,  and a much s ho rt e r  j aw ( Et n i e r  
and S t a rne s ,  i n  p re s s ) Although thi s f o rm may be a val i d  
spec i e s , Deub l e r  ( 1 9 5 5 )  c on s i de red spec ime n s  f r om the Hiwa s s e e  
Rive r  t o  b e  inte rgrade s between thi s f o rm and � - f .  e s t o r . 
The green s ide dart e r ,  Etheost oma b l enn i ode s ,  i s  
repre s ented i n  the P ark b y  two di st inct s ub spe c i e s , � - £. .  
newman i and � - Q .  gut se l l i . The l at e r  was once c o n s i de red a 
va l i d  spec i e s ,  the Tuckas eegee darter . The t wo s ubspec i e s  
di ffer in that � - Q .  gut s e l l i  i s  mot t l ed brown with bluegreen 
nupt i a l  c o l o r s , has naked ope r c l e s  and l arge naked areas on 
the bel l y ,  l acks a median pro j e ct i on on i t s  upp e r  l ip ,  and has 
a wel l  deve l oped frenum . Both di f fe r  f rom the nominal 
subspe c i e s  i n  the deve l opment of the p r o j ect i on of the upp e r  
l ip .  ( Et n i e r  and Starne s , i n  p r e s s ) . Ethe o s t oma £. .  gut s e l l i  
i s  present i n  the streams o n  the s outh s i de o f  the Park f r om 
Oconaluftee Rive r  to Twent y -mi l e  Creek , whi l e  E .  £. .  newmani 
i s  present i n  the Litt l e  P i ge on and L i t t l e  Rive r s y s t ems and 
was pre s ent in l owe r Abr ams Creek p r i o r  to 1 9 5 7 . 
The gree n f i n  dart e r , Ethe o st oma chl o robran c ium, was 
cons i de red part o f  the � - c amurum comp lex unt i l  Z o rach ( 1 9 7 2 ) 
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recogn i z ed it  as  a val i d  spe c i e s . � t  d i f f e r s  f rom � ·  c amurum 
in having h i gher s c a l e ,  f i n  ray , and ve rtebral c ount s ,  and i n  
having a l arger maximum s i z e . I t  i s  mo s t  d i f f e rent i n  nupt i al 
c o l o rat i on o f  ma l e s ,  which have dark green bands i n  the med i an 
f i ns  and green c o l orat i on on the body . ( Z orach , 1 9 7 2 ;  Etn i e r  
and Starne s , i n  pres s )  
.f;i .  c amurum i s  not 
The t wo spe c i_ e s  are not s ympat r i c ,  and 
found in t he P ark . Ethe o s t oma 
chl o r obranchium i s  re s t r i cted t o  the uppe r  p o rt i on s  o f  the 
Blue Ri dge st reams in the upp e r  Tenne s se e  River s y st em . 
The duskyt a i l  dart e r ,  Ethe o st oma ( Cat onotu s ) sp . ,  was 
pres ent i n  the l ower p o rt i on of Abrams Creek pri o r  t o  1 9 5 7 . 
Thi s i s  the o n l y  member o f  i t s  subgenus t o  i nhab it l arge r 
streams and r ive r s . I t  d i f f e r s  f r om t he c l o s e l y  related � ­
f l abe l l are i n  having l e s s  broad l y  c onnected g i l l  membranes and 
from �- kenn i c o t t i  in having e xtens ive naked areas on i t s  
b e l l y  and i n  having indi s t inct banding o n  i t s  c audal f i n  
( Et n i e r  and St arne s ,  in  p r e s s )  . Th i s  spe c i e s  wa s e xt i rpated 
from the Park du ring the 1 9 5 7  recl amat i on of Abr ams Creek . 
Al l rec o rds o f  .f;i .  f l abe l l are f rom l owe r Abrams C reek were 
based on mi s i dent i fi c at i on s  of t h i s spe c i e s . 
The speckled darte r ,  Ethe o s t oma s t igmaeum, was pre s ent i n  
l ower Ab rams Creek pri o r  t o  the 1 9 5 7  re c l amat i on . I t  i s  known 
from the P ark f r om two c o l lect i on s ,  i n  1 9 3 7  and 1 9 4 0 . Thi s  
spec i e s ,  o r  spec i e s  c omp l e x , var i e s  t hr oughout i t s  r ange , and 
is repre sented by five sub spe c i e s , pos s ib l y  a l l  of whi ch 
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shou l d  be c o n s i de red a s  va l i d  spec i e s . The � ·  � ·  j e s s i ae f o rm 
was p re s ent in Abrams Creek . I t  d i f f e r s  f r om the n ominal 
subspe c i e s , found through the s outhern c o a s t a l  p l a i n  and into 
Tenne s s ee i n  the l ower Tenne s see and Cumb e r l and r ive r s , i n  
havi ng a l onger snout , a f renum , a mo re c omp l et e  l at e r a l  l ine , 
and di f feren c e s  in f i n  ray c ount s . I t  a l s o  di f f e r s  f r om the 
� ·  � ·  meadi ae f o rm ,  p re sent in the C l i nch and P owe l l  r ive r 
s y s t ems o f  Tenne s s ee and Virgi n i a ,  in  having a l onger s nout , 
fewe r l at e r a l  s c a le s , a more comp l e t e  l at e ral l ine , o ft e n  
l acking a f renum, and di f ferences i n  f i n  ray c ount s . ( Et n i e r  
and S t a rne s ,  i n  pre s s ) Further study i s  needed t o  dete rmine 
whether the s e  f o rms repre s ent t rue spec i e s  or o n l y  subspe c i e s . 
The wounded dart e r ,  Ethe o s t oma vulneratum,  was l ong 
con s i de red a sub spe c i e s  of �- macul atum unt i l  Etni e r  and 
Wi l l i ams ( 1 9 8 9 )  e l evat ed it  to s pe c i e s  s t at u s . 
The mott led s culp i n ,  Cottus ba ; rdi , i s  h i gh l y  var i ab l e  
throughout the P ark . Mo s t  individua l s  have c omp l e t e  l at e r a l  
l ine s . D o r s a l  s addle s  vary f r om indi s t inct and mot t l e d  t o  
very d i s t inct , and s im i l a r  t o  tho se o f  � - c ar o l i n ae . Chin 
pigment at i on is usua l l y  un i fo rm ,  made up of sma l l  spot s ,  
though C o sby C reek popu l at i on s  have s ome l arge r ,  i rregu l a r  
pat che s . Thi s  spec i e s , o r  pe rhap s a spe c i e s  c omp l e x ,  needs 
much addi t i on a l  work before one can c le a r l y  say how many 
s culpin spe c i e s  inhab i t  the P a r k ' s st reams , and where each i s  
found . 
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Envi ronmental P roblems 
I mpoundmen t s  
The four impoundment s o f  t h e  L i t t l e  Tenne s see Rive r ,  
Chi lhowee ( 1 9 5 7 ) , Calde rwood ( 1 9 3 0 ) , Cheoah ( 1 9 1 8 )  and F ontana 
( 1 9 4 4 )  have e l iminat ed o r  great l y  r e s t r i ct e d  s everal spec i e s  
i n  the Park . Many o f  the spec i e s  e l iminated by the 
recl amat i on of Abrams Creek were found o n l y  i n  the l owe r t wo 
m i l e s  o f  the c reek . The impoundment o f  t hat area might have 
e l iminat ed t h o s e  spe c i e s  i f  they were unab l e  t Q  l oc at e  
suitab l e  hab i t at above the embayment . 
Spe c i e s  such a s  Mox o s t oma carinat um requ i re l arge r 
rive r s , whi c h ,  al ong the P a rk ' s boundary , have been converted 
int o  a s e r i e s  o f  res e rvo i r s . The se s pe c i e s  may s o on be l o s t  
t o  t h e  P ark , s ince n o  l arge , f l owing r iver s  pe r s i st . Spec i e s  
such a s  P e r c i na squamat a ,  re s t r i ct e d  t o  t he l owe s t  p o rt i on s  o f  
the Fontana t ribut a ri e s , have been i s o l at ed f r om other 
popu l at i on s  by t he reservo i r s . I f  some di s a s t e r ,  natural o r  
man-made , we re t o  el iminate them from the s e  t r ibut a r ie s ,  t h e y  
might n o t  be ab le t o  natural l y  ree s t ab l i sh themselves . 
The imp oundment s do , howeve r ,  o ff e r  hab i t at t o  seve r a l  
spe c i e s  whi c h  d o  not o c cu r  natura l l y  i n  t h e  P a r k ' s s t reams 
( s ee s pe c i e s  account s )  The re s e rvo i r s  may a l s o  provide a l ow 
e l evat i o n ,  c o l d-weather re fuge f o r  spe c i e s  i n  the t r ibut a r i e s . 
Thi s theory i s  supported the low numbers o f  c ypr in ids 
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c o l lected from Deep, H a z e l  and Noland Creeks f r om spring a s  
app o s ed t o  f a l l c o l l e ct i on s  ( s ee t ab l e  2 )  . Addit i onal work i n  
the s e  t r ibut a r i e s  i s  nec e s s ary t o  ve r i fy t h i s . 
Acid Rain 
A ma j o r  p rob lem whi ch aquat i c  l i fe may have t o  dea l  with 
may be t he de crease in pH due to a c i d i c  r a i n f al l . S ince the 
Smok i e s  is c o n c i dered by s ome to be a t empe rate r a i n f o re st , 
t he f i she s o f  t he Park may be h i ghly a f fe c t e d  by increased 
acidit y . Future studi e s  of  f i sh di s t r ibut i on s  are nec e s s a r y  
t o  det ect p o s s ib l e  problems . S ome spec i e s  are very sen s i t i ve 
t o  incre a s ing ac i dit y . The s e  spe c i e s  might be e l iminated i f  
s t reams we re t o  bec ome more and more a c i di c . 
Another p o s s ible i nd i c at i on o f  a c i d  r a i n  p r ob l ems c o u l d  
b e  a change i n  e l evat i on f o r  numberous spe c i e s . I f  a c i d i t y  
were t o  i n c re a s e ,  f i she s  mi ght have t o  move furthe r 
down s t ream, where the increased f l ow and buf fe r ing c apac i t y  
wou ld di lute the ac i d . Thi s  c o u l d  have a devas t at ing e f fect 
on spec i e s  re s t i cted t o  higher e l evat i on s  b e c au s e  of  wate r  
t emperature and hab i t at pre ferences ,  i . e .  Not r op i s 
rub r i c roceus and Ethe o s t oma c h l o r obranchium . Thes e  spe c i e s  
may not b e  ab le t o  f i n d  re fuge f r om the i n c re a s ed a c i d i t y  i n  
a n  a r e a  o f  s u i t ab l e  hab i t at . Spe c i e s  f ound o n l y  at the P a rk 
bounda r i e s  might have t o  move out o f  the P ark t o  f i nd a r e a s  
which could b e  t o lerated,  thu s  being e l iminated f r o m  t he 
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Park ' s i cht yo faun a . Spe c i e s  such as P e r c i n a  squamat a woul d  
have n o  re fuge , s ince the r e s e rvo i rs have b l o c ked o r  f l o oded 
p o s s ib l e  r e fuge s . 
Global Warming 
Although it has yet t o  be proven that the ove r a l l  c l imat e 
o f  the wo r l d  i s  becoming warme r due t o  ent r apment o f  the suns 
warmth by " greenhou s e "  gase s , a wat er tempe rature increase o f  
o n l y  a few degrees mi ght e l iminat e  nume rous f i sh spec i e s  f r om 
the Park . I nc r e a s e s  i n  wate r  t emperature s woul d  a l l ow such 
spe c i e s  t o  per s i s t  onl y  i n  c o l de r  wat e r s  ups t ream . They woul d  
most l i ke l y  meet insurmount abl e  obst a c l e s  s uch a s  wat e r fa l l s ,  
drast i c a l l y  changing hab i t at s ,  o r  l imited s t r e am s i z e ,  thu s  
p revent ing there ree s t ab l i shment i n  su i t ab l e  wat er s . 
Few f i shes have ove r c ome the wat e r f a l l s  o f  the Smo k ie s . 
The brook t rout , stonero l l e r s , dace s ,  hogsucke r s , and whi t e  
sucke r s  above t h e  Cat a l o o chee C r e e k  fa l l s  s ure l y  g a ined a c ce s s  
t o  that area when the f a l l s  were smal l e r ,  dur ing the i r  
f ormat i o n . Even such obs t ac l e s  a s  t he s inks i n  L i t t l e  Rive r 
wou l d  probab l y  act as  barr i e r s  t o  a l l  but the mos t  s t re aml i ned 
f i sh spe c i e s . Other spec i e s , howeve r ,  woul d  n o t  be abl e  t o  
move above t he s e  bar r i e r s  i n t o  c o o l e r  wate r s . 
Spe c i e s  requ i ring the l a rger s t ream ,  c obbl e  hab i t at s  s u ch 
as  i n  l owe r L � t t t le Rive r and O c on a l u ft e e  Rive r may not be 
abl e  t o  adapt t o  the sma l l e r ,  bedr o c k -bou l de r  p o rt i on s  o f  
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t h e s e  s t r e ams . Unab l e  t o  find s u it ab l e  hab i t at , they c o u l d  be 
el iminat ed f rom the P ark . 
A wa rmi n g  o f  the wat e r s  could,  howeve r ,  bring a few 
spec i e s  pre s ent j u st out s ide the Park ( see spec i e s  account s )  
into  the P a rk at the bounda r i e s , t hu s  increas i ng the P a rk ' s 
ichthyo f auna . Cont inuou s s t r e am survey s  are needed t o  
document change s i n  f i s h  popu l at � on s , p o s s ib l y  providing 
eviden ce for the global warming the o r y . 
Changes in the Terrestrial Environment 
G l obal wa rming, a c i d  r a i n ,  and inva s i on s  o f  exot i c  
spec i e s  ( part i c u l ar l y  the Ade l i s  
vegetat i on o f  the mount a i n  t op s , 
sp . )  c o u l d  a l t e r  the 
exp o s i n g  bare ground and 
rock . Th i s  wou l d  a l t e r  t he run - o f f  f r om r a in s ,  changing i t s  
phy s i c a l  ( rat e )  and chemi c a l  ( leaching)  makup , a s  we l l  a s  
incre a s e  s i lt level s  due t o  the e r o s i on o f  e xp o s ed s o i l s . 
Such change s i n  run - o f f  c o u l d  e a s i l y  e l iminate s en s itve 
spec i e s , part i cu l arly tho s e  with rest r i ct e d  range s . 
Un l i ke most st reams and r i ve r s  out s i de t he P ark , t he 
Park ' s s t r e ams are not e xp o s e d  t o  waste t re atment e f fluent , 
t o x i c  waste d i s p o s al s ,  o r  agri c u ltural run - o f f  ( ex cept Abr ams 
Creek ) . I t  m i ght be di f f i cu l t  t o  det e rmine whether o r  not 
changes in f i sh p opu l at i on s  i n  st reams out s i de t he P a r k  are 
due to l o c a l  o r  wide sp re ad problems . I t  woul d  be much e a s i e r  
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t o  document p robl ems due t o  more deva s t at ing and wide spread 
problems by s tudy ing the f i sh d i s t r ibut i on s  within the P ark . 
Reintroduct i on P ro j ects 
S i n c e  the r e c l amat i on of Abrams Creek , e f f o rt s have begun 
to re int roduce s ome of the spe c i e s  whi ch we re e l iminat e d . 
Current l y ,  t wo spec i e s ,  Cyprine l l a monacha and Noturus 
bai l eyi , have been re l e a s e d  int o di f fe rent l o c at i ons i n  the 
st ream . Future plans are t o  ree stab l i sh a s  many o f  t he 
e l iminated spe c i e s  a s  p o s s ib l e . S o me ,  such a s  Cara s s i u s  
aurat u s  and Cyprinus c a rp i o  w i l l  not be ree s t ab l i shed 
i ntent i ona l l y ,  a s  they are e x ot i c  spec i e s . 
Noturus bai leyi was thought to be ext inct a f t e r  the 
reclamat i o n ,  s i nce it  wa s unknown f rom anywhere e l s e . On 2 3  
Ju ly 1 9 8 0 ,  a s i ngle spe c i men was c o l lected in C i t i co Creek 
( Baue r ,  et al . ,  1 9 8 3 )  dur i ng a s urvey for Cypr i ne l l a  monacha . 
Beginni ng i n  m i d - 1 9 8 0 ' s ,  members o f  the Uni ve r s it y  o f  
Tennes see Depa rtment o f  Z o o l ogy and the Nat i on a l  P ark S e rvi c e ,  
with help f rom Aqu at i c  Spec i a l i st s ,  a n  aqu a rium shop i n  
Knoxvi l l e ,  T N ,  have been rearing t h i s  spe c i e s  i n  c apt ivi t y  and 
r e l e a s ing t he o f f spring int o Abrams C reek n e a r  the Range r ' s 
Stat i o n . Re l e a s e s  were made during the 1 9 8 7 - 1 9 9 0  s e a s on s . 
Sno rke l ing at n i ght , when they are most act i ve ,  was done t o  
se arch f o r  adu l t s . Dur ing the s ummer o f  1 9 9 0 ,  one adu l t  was 
seen , repre sent ing the only s i ght i ng s ince the re int rodu c t i o n  
began . ( J . R .  Shut e ,  p e r s . c omm . , 1 9 9 0 )  
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Noturus f l avipinn i s  h a s  a l s o  been reintrodu ced,  though 
i t s  p a s t  s t at u s  in Abrams C reek i s  uncert a i n  ( see spec i e s  
acc ount ) . I ndividual s from a C it i c o  C reek popu l at i on have 
been reared by Aqu at i c  Spe c i a l i s t s  and rel e a s ed with Noturus 
bai leyi . There have been no c o l l e c t i on s  o r  s i ght ings o f  t h i s  
spec i e s  i n  t h e  c reek s ince t h e  reint roduct i on pro j e ct began . 
D u r i n g  t he f a l l  o f  1 9 8 8 ,  memb e r s  o f  the UT Department 
o f  Z oo l o gy ,  t he Nat ional P a r k  S e rvice , and the No rth Caro l in a  
Game a n d  F i sh Commi s s ion c aptured 2 5 0  Cypr i ne l l a  monacha f r om 
a port i on o f  the Litt le Tenne s s ee Rive r above Fontana 
Re s e rvo i r  and t ransp l anted them into the l ower two poo l s  o f  
Abrams C r e e k ,  j u s t  above t he embayment . I n  the f a l l o f  1 9 8 9 ,  
they capture anothe r  1 5 0  and r e l e a s ed them into Abrams Creek 
near the Range r ' s S t at i on . I n  the f a l l o f  1 9 9 0 ,  3 4 0  
addit i o n a l  individu a l s  were r e l e a s ed n e a r  the Range r ' s 
S t at i on . No c o l lect i on s  have s ince been made at the upp e r  
s i te . Howeve r ,  a survey on 3 0  Oct obe r 1 9 8 8  o f  Abrams C r e e k  
above t he embayment produced 1 3  individu a l s . A s u rvey on 8 
Novemb e r  1 9 8 9 fai led t o  f ind any , but , h i gh wat e r  due t o  heavy 
r a i n s  great l y  hindered the e f f o rt . 
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APP END I CE S  
APP END I X  A 
No . LOCAL I TY 
ELEVAT I ON DATE COLLECTORS 
1 
2 
Dudley C r . 
1 5 0 0  ft 3 0  Aug . 1 9 3 2  
Roaring F o rk 
1 5 0 0  ft 3 0  Aug . 1 9 3 2  
Hazard,  King 
Haz ard,  King 
3 W .  P rong L i t t l e  P i geon R .  1 . 5 mi . above Gat l i nburg 
1 4 2 0  ft 31 Aug . 1 9 3 2  Hazard,  King 
4 W .  P rong L i t t l e  P igeon R .  at mouth o f  I nd i an Gap Road 
1 7 0 0  ft 31 Aug . 1 9 3 2  Haz ard,  King 
5 W .  P rong L i t t l e  P igeon R .  at Indian Gap Road 
4 0 0 0  ft 1 S ep . 1 9 3 2  Hazard,  King 
6 M .  P rong L i t t l e  P igeon R .  n e a r  Greenb r i a r  
7 
1 7 0 0  ft 2 S ep . 1 9 3 2  Haz ard,  King 
L i t t l e  R .  at E l kmont 
2 1 5 0  ft 2 S ep . 1 9 3 2  Haz ard,  King 
8 M .  P rong L i t t le P igeon R .  at park boundary 
1 3 8 0  ft 27 Aug . 1 9 3 7  Hubbs 
9 M .  P rong L i t t l e  P i geon R .  at P o rt e r ' s Creek 
1 62 0  ft 2 7  Aug . 1 9 3 7  Hubbs 
1 0  Dudley C r . 1 mi . NE o f  Gat l inburg 
1 4 8 0  ft 27 Aug . 1 9 3 7  Hubbs 
1 1  W .  P rong L i t t l e  P igeon R .  2 m i . above Gat l inburg 
1 7 0 0  ft 2 8  Aug . 1 9 3 7  Hubbs 
1 2  F i ght ing C r . at 1 6 0 0  ft 
1 6 0 0  ft 2 8  Aug . 1 9 3 7  Hubbs 
1 3  W .  P rong Litt l e  P igeon R .  b e l ow " The Chimney s "  
3 4 0 0  ft 2 8  Aug . 1 9 3 7  Hubbs 
1 4  M .  P rong L i t t l e  P igeon R .  at P ark boundary 
1 3 8 0  ft 2 9  Aug . 1 9 3 7  Wha ley 
15  Wa l ke r  Camp P rong at 4 5 5 0  ft  
4 5 5 0  ft 3 0  Aug . 1 9 3 7  Hubbs 
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No . LOCAL I TY 
E LEVAT I ON DATE COLLECTORS 
1 6  Webb C r  . .  7 mi . above mouth 
1 3 5 0  ft 30 Aug . 1 9 3 7  Hubb s 
1 7  L i t t l e R . .  5 mi . below Camp LeConte ( E l kmont ) 
2 0 5 0  ft 3 1  Aug . 1 9 3 7  Hubbs 
1 8  Laurel C r  . .  5 mi . be l ow l owest c ontact w i t h  Cove Road 
1 9  
2 0  
1 5 6 0 ft 1 Sep . 1 9 3 7  Hubbs 
Anthony C r . 
1 8 0 0  ft 
Mi l l  C r . 
1 7 1 0  ft 
2 Sep . 1 9 3 7  Hubbs 
2 Sep . 1 9 3 7  Hubbs 
2 1  Abr ams C r . below mouth o f  Cove Creek 
2 2  
2 3  
2 4  
1 6 9 0  ft 2 Sep . 1 9 3 7  Hubb s 
Anthony C r . 
1 95 0  ft 2 Sep . 1 9 3 7  
Abr ams C r . below fal l s  
3 Sep . 1 9 3 7  
Abram s  C r . above fal l s  
3 Sep . 1 9 3 7  
Hubbs 
Hubbs 
Hubbs 
2 5  Abr am s  C r . 1 mi . above mout h ,  n e a r  mouth o f  P anther 
Creek 
6 Sep . 1 9 3 7  Hubbs 
2 6  L i t t l e  Tenne s s ee R .  at C a l de rwood 
6 Sep . 1 9 3 7  Hubbs 
2 7  Twent ymi 1 r r . above mouth 
1 2 8 0  f 7 Sep . 1 9 3 7  Hubb s 
2 8  Twentymi - 2r . embayment 
1 2 7 0  7 Sep . 1 9 3 7  Hubbs 
2 9  L i t t l e  T e :  es see R .  
1 4 4 0  f �  7 Sep . 1 9 3 7  Hubbs 
3 0  F o rney C r . at mouth 
1 5 0 0  ft 8 Sep . 1 9 3 7  Hubbs 
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No . LOCAL I TY 
ELEVAT I ON DATE COLLECTORS 
3 1  Deep C r . n e a r  Bry s on C i t y ,  N . C .  
1 7 5 0  ft 8 Sep . 1 9 3 7  Hubb s 
3 2  Ocona l u ft e e  R .  a t  Hwy . 1 9  
1 95 0  ft 9 Sep . 1 9 3 7  Hubbs 
3 3  Ocon a l u ft e e  R .  1 . 5 mi . SW o f  Ravenford 
1 9 6 0  ft 9 Sep . 1 9 3 7  Hubb s 
3 4  Ocona l u ft e e  R .  1 mi . S o f  Ravenford 
1 9 8 0  ft 10 S ep . 1 9 3 7  Hubbs 
3 5  Raven Fork b e l ow mou t h  o f  S t raight F o r k  
2 4 4 0  f t  Summe r ,  1 9 3 9  W i l ke 
3 6  Roaring Fork 3 mi . NNE o f  Gat l i nburg 
2 0 0 0  ft 7 Sep . 1 9 3 9  c o l l e ct o r s  unknown 
3 7  L i t t l e  R .  at mouth o f  sma l l  t ribu t a r y  at Met cal f 
Bott oms 
1 6 8 0 ft 17 June 1 9 4 0  Hubbs 
3 8  Raven F o rk 1 . 5 mi . be l ow B i g  Cove S choo l  
2 2 5 0  ft 1 8  June 1 9 4 0  Hubb s 
3 9  Cat a l o o chee Cr . 
2 5 7 5  ft 1 9  June 1 9 4 0  Hubbs 
40 Unnamed t r ibut ary t o  C at a l o o chee Creek 
2 5 7 5  ft 19  June 1 9 4 0  Hubbs 
4 1  Rough F o rk o f  C at a l o o chee C r . above Me s se r  Fork 
2 9 8 0  ft 20  June 1 9 4 0  Hubb s 
4 2  Cat a l oo chee Cr . . 5 mi . be l ow L i t t l e  C at a l oo chee Cr . 
2 4 2 5  ft 2 0  June 1 9 4 0  Hubb s 
4 3  Unnamed t r ibut ary t o  Cat al o o chee C r  . . 5 mi . be l ow 
L itt le Ca� � l oochee Cr . 
44 
2 3 5 0  f �  20  June 1 9 4 0  Hubbs 
B i g  C r . a'. 
3 2 0 0  ft  
,md above Gunt e r  
2 0  June 1 9 4 0  
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F o rk 
Hubb s 
No . LOCALI TY 
E LEVAT I ON DATE COLLECTORS 
4 5  Gunt er Fork at  mouth 
3 2 0 0  ft 2 0  June 1 9 4 0  Hubb s 
4 6  Dunn Cr . at P ark boundar y  
1 8 0 0  ft 2 1  June 1 9 4 0  Hubbs 
4 7  C o sby Cr . j ust i n s i de P ark boundary 
1 62 0  ft 22 June 1 9 4 0  Hubbs 
4 8  Kephart P rong at US f i s h  hat chery 
2 8 5 0  ft 2 7  June 1 9 4 0  Hubbs 
4 9  Beech F l at s  P rong b e l ow US  f i sh hat chery 
2 8 0 0  ft 2 7  June 1 9 4 0  Hubbs 
5 0  Deep Cr . j ust above Deep Cr . S cho o l  
1 7 6 0 f t  2 9  June 1 9 4 0  Hubbs 
5 1  No l and Cr . at mouth 
1 5 8 0  ft 2 9  June 1 9 4 0  Hubbs 
5 2  Tuckas egee R .  at mouth o f  N o l and Creek 
1 5 8 0  ft 2 9  June 1 9 4 0  Hubbs 
5 3  O c o n a l u ft e e  R .  at f i r s t  b r i dge above mouth 
1 7 5 0  ft 2 9  June 1 9 4 0  Wikle 
54  S t r a i ght F ork 3 rd m i . above Raven Fork 
2 9 0 0  ft  2 9  June 1 9 4 0  Hubbs 
55  Webb Cr . E o f  P ittman Cente r  
1 2 8 0  f t  2 Aug . 1 9 4 0  Tenn . Dept . o f  Cons . 
5 6  Abr ams Cr . T a l a s s e e - C a l de rwood 
2 9  S ep . 1 9 4 0  Tenn . Dept . o f  Cons . 
5 7  Abrams Cr . a t  Happy Val le y  
1 0 2 0  f t  3 1  Mar .  1 9 4 1  Hubbs , Hubb s ,  Walke r ,  �e 
5 8  Abr ams Cr . a t  mouth o f  P anther Creek 
31 Mar . 1 9 4 1  Hubbs ,  Hubb s ,  Walke r ,  G�e 
5 9  Oconaluftee 1 mi . S o f  Raven ford 
1 9 8 0  ft 1 Apr . 1 9 4 1  Hubb s ,  Hubbs ,  Walker 
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6 0  M .  P rong L i t t l e  P igeon R .  a t  Tn . 7 3  b r i dge 
1 3 8 0  ft 2 4  Sep . 1 9 5 3  Lenn o n ,  P arker 
6 1  w .  P rong Little P i geon R .  2 mi . above headquat e r s  
2 0 0 0  f t  4 Nov . 1 9 5 3  Lennon , Bowman 
6 2  Kephart P rong . 8  m i l e s  above mouth 
3 2 0 0  ft 5 Nov . 1 95 3  Lennon , Bowman 
6 3  L i t t l e R .  1 . 5 m i l e s  above F i sh Camp P rong 
3 2 0 0  ft 6 Nov . 1 95 3  Lennon , Bowman 
6 4  Co sby Cr . at mouth o f  Crying Cr . ,  . 2 5 mi . above 
P ark boundary 
1 6 8 0  ft 9 Sep . 1 95 4  Lenn o n ,  P arker 
6 5  P orter ' s Cr . at mouth 
1 6 4 0  ft 2 3  Sep . 1 9 5 4  Lenn o n ,  P arker 
6 6  Bradley F o rk . 2  mi . above c ampground 
2 4 0 0  ft 1 0  Oct . 1 95 4  Lenn o n ,  P arker 
6 7  L i t t l e  R .  at E l kmont 
2 1 5 0  ft 1 0  Oct . 1 95 4  Lenn o n ,  P arker 
6 8  Oconaluftee R .  1 .  8 mi . be l ow Cl i f f B ranch 
2 3 0 0  ft 4 Dec . 1 9 5 6  Lennon , P arker 
*Not mapped due to probab l e  l o cat i on e r r o r  
6 9  T ab c at Cr . near Ca lderwood 
7 June 1 9 5 7  Lennon , S u rb e r  
7 0  Abrams Cr . at campground 
1 1 2 0  ft 7 June 1 9 5 7  Lenn o n ,  S u rb e r  
7 1  Abrams Cr . below fa l l s  
8 June 1 95 7  Lennon , S u rber 
7 2  Abrams Cr . between fal l s  and Hat cher Mount a i n  T ra i l  
1 2 8 0  ft 8 June 1 9 5 7  Lennon , Surber 
7 3  Abrams Cr . at and . 5  mi . above mouth 
9 June 1 9 5 7  Lennon , Surb e r  
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74 Lower Abrams Creek ( re c l amat i o n )  
8 - 9  June 1 95 7  Lennon et a l . 
*not mapped due t o  l ack o f  exact l o c at i on s  
7 5  Abrams Creek near Rabbi t  Creek 
S ep . 1 5 5 8 Lennon 
7 6  T ribut ary t o  Cosby Cr . . 3 km above boundary 
1 6 4 0  ft 1 9 6 0  unknown c o l lectors 
7 7  T ab c at Cr . at embayment 
8 8 0  ft 1 4  June 1 9 6 8  Etn i e r ,  G i lbert , Seaman 
7 8  Abr ams Cr . . 2 5  mi . be l ow c ampground 
1 1 0 0  ft 9 Aug .  1 9 7 1  Etni e r ,  S t arne s ,  S t i le s ,  
D i ck i n s on , Win f i e ld 
7 9  Abr ams Cr . at mouth o f  Be l l  Br . 
1 0 2 0  ft 9 Aug . 1 9 7 1  Etn i e r ,  S t a rne s ,  St i le s ,  
D i ck i n s on , W i n f i e l d  
8 0  W .  P rong L i t t l e  P igeon R .  a t  headquarte r s  
1 4 2 0  f t  2 5  Aug .  1 97 3  S t i le s  
8 1  Unnamed t r ibut ary t o  Webb Cr . 7 . 8  mi . ENE o f  
Gat l inburg at Tn . 7 3  
1 2 8 0  ft 2 5  Jul y  1 9 7 5  Bau e r ,  H i ggi n s , Kornman , 
8 2  Mi l l  Cr . 
8 3  F orge Cr . 
8 4  N o l and Cr . 
8 5  Abrams Cr . 
1 4  Apr . 
2 Mar . 
S t at i on 7 
2 2  Mar . 
S t at i on 9 
2 2  June 
1 9 7 7  Mathews , 
1 9 7 8  D i et r i ch 
1 9 7 8  D i et r i ch 
1 9 7 8  D i et r i ch 
8 6  S t r a i ght Fork at P ark boundary 
Baron 
2 6 6 0  ft 2 2  Aug . 1 9 7 8  Moo r e , e t  a l . 
8 7 Abrams Cr . upper shoe 
1 6 4 0  ft 1 9 7 8  D i et r i ch 
7 0  
No . LOCAL I TY 
ELEVAT I ON DATE COLLECTORS 
8 8  H a z e l  C r . at Granvi l le Calhoun Hou s e  
8 9  
9 0  
9 1  
9 2  
1 3 3 7  ft 1 8  Apr .  1 9 7 9  Critt enden , Moore , e t  a l . 
Deep C r . at confluence 
1 7 5 0  ft 2 6  Sep . 1 9 7 9  
Deep C r . at mouth 
1 7 5 0  ft 2 6  Sep . 1 9 7 9  
T ab c at C r . above embayment 
8 8 0  ft 1 4  Nov . 1 9 7 9  
Shop C r . above embayment 
8 8 0  ft 1 4  Nov . 1 9 7 9  
Lee , Smit h ,  D e l o z i e r  
Lee , Smi t h ,  D e l o z i e r  
Lee , Broadbent , C l o s s i n ,  
D e l o z i e r ,  D e l o z i e r  
Lee , B r oadbent , C l o s s i n ,  
D e l o z i e r ,  D e l o z i e r  
9 3  Abr ams C r . 2 0 0 yd above c ampground 
1 1 2 0  ft 1 5  Nov . 1 9 7 9  Smith,  L e e , D e l o z i e r  
9 4  Abr ams C r . 3 0 0 yd b e l ow r ange r ' s s t at io n  
9 5  
9 6  
1 1 1 0  f t  1 5  Nov . 1 9 7 9  Smi t h ,  L e e , D e l o z i e r ,  
P a r s on ' s B r . at mouth 
1 4 0 0  ft 1 9  Nov . 1 9 7 9  
Abr ams C r . at Hyatt Lane 
1 7 1 5  ft 20 Nov . 1 9 7 9  
Lee , C l o s s i n ,  D e lo z ie r ,  
Del o z i e r ,  B r oadbent 
Lee , C l o s s i n ,  De l o z i e r ,  
Del o z i e r ,  Broadbent 
9 7  Abr ams C r . a t  Cove end o f  E .  O l iver c ab i n  T r a i l  
1 7 1 5  f t  2 0  Nov . 1 9 7 9  Lee , C l o s s in ,  D e l o z ie r ,  
De l o z i e r ,  B r oadbent 
9 8  Abr ams Cr . a t  Cove p i c n i c  area 
1 92 0  ft 20  Nov . 1 97 9  Lee , C l o s s in ,  D e l o z i e r ,  
D el o z i e r , B r oadbent 
9 9  S t r a i ght F o rk at P ark boundary 
2 6 6 0  ft 5 D e c . 1 9 7 9  Moore , e t  a l . 
1 0 0  N o l and Cr . at b r i dge . 5  mi . above c o n f luence 
1 8 0 0  ft 6 D e c . 1 9 7 9  Bro adbent , C l o s s in ,  Lee , 
D e l o z ie r ,  D e l o z i e r  
7 1  
No . LOCAL I T Y  
ELEVAT I ON DATE 
1 0 1  Litt l e  R .  at E l kmont 
2 1 5 0  1 0  D e c . 
1 0 2 Litt l e  R .  at Mi l s ap s  
1 9 6 0  ft 1 0  D e c . 
1 0 3  Litt le R .  at Met c a l f  
COLLECTORS 
1 9 7 9  Moo re , e t  a l . 
P i c ni c  area 
1 9 7 9  Lee , Broadbent , Smith 
Crittenden 
Bott oms 
1 67 0  ft 1 1  D e c . 1 9 7 9  Crittende n , Broadbent , 
Lee , Smith 
1 0 4  L i t t l e  R .  at river m i l e  3 7 . 5  
1 2 0 0  ft 1 2  D e c . 1 9 7 9  Critt ende n ,  Broadbent , 
Lee , Smith 
1 0 5 Litt l e  R .  at boundary 
1 1 2 0  ft 1 2  D e c . 1 9 7 9  Crittenden , Broadbent , 
Lee , Smith 
1 0 6  M .  P rong L i t t l e  R .  b e l ow T remont 
1 3 2 0  ft 1 4  D e c . 1 97 9  Lee , B r oadbent 
1 0 7  Straight Fork at c on fluence 
2 4 8 0  ft 1 8  D e c . 1 97 9  Moo r e ,  e t  a l . 
1 0 8  M .  P rong L i t t le P igeon R . .  2 5  mi . above range r ' s 
s t at ion 
1 4 5 0  ft 1 8  D e c . 1 97 9  Moo r e ,  et a l . 
1 0 9  Lynn Camp P rong at Mark ' s Creek 
2 2 0 0  ft 2 0  D e c . 1 9 7 9  Moo r e ,  e t  a l . 
1 1 0  Lynn Camp P rong at CCC c amp 
3 8 0 0  ft 2 1  D e c . 1 9 7 9  Mo ore , et a l . 
1 1 1  Deep Cr . at boundary 
1 1 2  
1 7 8 0  ft 1 9 7 9  Lee , et a l . 
F i ght ina ,� r .  
1 4 2 0  " t  
at W .  P rong L i t t l e  P igeon R .  
1 6  Jan . 1 9 8 0  Mo ore , Lee , B r oadbent , 
Smit h ,  D e l o z i e r ,  De l o z i e r  
1 1 3  L i t t l e  R .  at t ru c k  r o a d  above E l kmont 
2 3 2 0  ft 8 Feb . 1 9 8 0  Moore , et a l . 
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No . LOCAL I TY 
ELEVAT I ON DATE 
1 1 4  Abrams Cr . at Mi l l  Cr . 
1 7 1 0  ft 1 1  Apr .  1 9 8 0  
1 1 5 Abr ams C r . at c amground 
1 1 2 0  ft 24 Apr .  1 9 8 0  
1 1 6  H a z e l  Cr . at Bone Va l l e y  Cr . 
2 2 7 0  ft 6 May 1 9 8 0  
1 1 7 Haz e l  Cr . at P ro c t e r  Hou s e  
1 7 3 7 ft 7 May 1 9 8 0  
COLLECTORS 
Moore , et a l . 
C l a r k ,  D in k in s , Swine y ,  
Unde rwood 
Moore , et a l . 
Lee , et a l . 
1 1 8  H a z e l  Cr . 2 0 0 0  ft b e l ow Rowan Cr . 
1 95 0  ft 7 May 1 9 8 0  
1 1 9  B i g  Cr . at boundary 
1 5 5 0  ft 15 May 1 9 8 0  
Lee , et a l . 
Lee , Dougl a s ,  Swiney 
Bri c e ,  C l a rk ,  Underwood 
1 2 0  P o rt er ' s Cr . 20  yds . b e l ow False Gap P rong 
1 9  May 1 9 8 0  Moore , et a l . 
1 2 1  L i t t l e  R .  at boundary 
1 1 2 0  ft 2 9  May 1 9 8 0  Lee , D ougl a s , Swiney , 
Unde rwoo d ,  C l ark , B r i c e  
1 2 2  F ight ing Cr . a t  W .  P rong L i t t l e  P igeon R .  
1 4 2 0  ft 1 6  June 1 9 8 0  Lee , Smi t h , Bro adbent 
Moore , D e l o z ie r ,  De l o z ie r  
1 2 3  Abrams Cr . a t  embayment 
8 8 0  ft 2 2  Ju l y  1 9 8 0  Lee , C r i t tende n ,  Har s s o n ,  
Underwoo d ,  C l a rk ,  D i n k i n s  
1 2 4  Abr ams Cr . 6 0 - 2 0 0  y d s  be l ow Be l l  Br . 
1 0 1 0  ft 2 9  Jul y  1 9 8 0  c o l l e ct o r s  unknown 
1 2 5  Abrams r 
1 0 1 0  
1 8 0  yds be l ow Be l l  B r . 
3 0  Jul y  1 9 8 0  Dougl as , Smith,  Swine y ,  
D inkins 
1 2 6  F o rney Cr . at  c o n fluence 
1 5 0 0  ft 6 Aug . 1 9 8 0  USFWS E - 7 9 
7 3  
No . LOCAL I T Y  
ELEVAT I ON DATE COLLECTORS 
1 2 7  P anther Creek above embayment 
8 8 0  ft 27 Aug . 1 9 8 0  Moo r e , et a l . 
1 2 8  Bunche s Cr . at bridge i n  B i g  Cove C i r c l e  
2 4 0 0  f t  2 7  Oct . 1 9 8 0  D i n k in s , Swiney 
1 2 9 Mi l l  Cr . in  Cade s Cove 
1 4  Apr . 1 9 8 1  c o l l e ct o r s  unknown 
1 3 0  W .  P rong L i t t l e  P igeon R .  at headquarte r s  
1 4 2 0  f t  2 5  S ep . 1 9 8 1  Moo r e  et a l . 
1 3 1  Deep Cr . at turnaround 
1 9 7 5  ft 2 Oct . 1 9 8 1  
1 3 2  Deep Cr . at campground 
1 7 8 0  ft 15 Oct . 1 9 8 1  
1 3 3  L i t t l e  R .  at boundary 
1 1 2 0  ft 1 6  Nov . 1 9 8 1  
1 3 4  Bradley Fork at campground 
Moo re , e t  a l . 
Moo re ,  et a l . 
Moore , et a l . 
2 4 5 0  ft 2 0  Nov . 1 9 8 1  Moo re , e t  a l . 
1 3 5  Abrams Creek embayment ( g i l l -net ) 
8 7 5  ft 1 9 8 1  USFWS 
1 3 6  Raven Fork at last b r i dge go ing to B i g  Cove 
2 0 4 0  ft 9 Mar . 1 9 8 2  TVA 
1 3 7  Abr ams Cr . .  5 mi . above embayment 
9 2 0  ft 1 1 - 1 2  June 1 9 8 2  Etn i e r ,  e t  a l . 
1 3 8  Abrams Cr . in  Cade s Cove 
1 7 1 5 ft 1 4  Jul y  1 9 8 2  Eddleman 
1 3 9  Abrams Cr . in Cade s  Cove 
1 7 1 5 ft 3 Aug . 1 9 8 2  Eddl eman 
1 4 0  H a z e l  Cr . at P r o c t o r  Hou s e  
1 7 3 7 f t  5 Aug . 1 9 8 2  D i n k in s , Layman 
1 4 1  * Found to be out s i de t he park boundary 
7 4  
No . LOCAL I TY 
ELEVAT I ON DATE COLLECTORS 
1 4 2  M .  P rong L i t t l e  P igeon River above Greenb r i ar 
2 6 4 0  ft 8 Sep . 1 9 8 2  Moore , e t  a l . 
1 4 3  Abrams C r . i n  Cade s  C ove 
1 7 1 5  ft 9 S ep . 1 9 8 2  Eddleman 
1 4 4  Oconaluft e e  R .  be l ow S mokemont 
2 2 8 0  ft 3 0  June 1 9 8 3  Moo re , e t  a l . 
1 4 5  O c o n a l u ft e e  R .  . 3  mi . b e l ow Smokemont Campground 
ent r ance 
2 1 9 0 ft 6 Ju l y  1 9 8 3  Moo re , e t  a l . 
1 4 6  O c ona l u ftee R .  below Couche s Cr . 
2 1 0 0  ft 7 Jul y  1 9 8 3  Moore , e t  a l . 
1 4 7 Abr ams C r . 2 0 0 m below range r ' s s t at i on 
1 1 1 0  ft 5 Aug . 1 9 8 3  Broadbent , D e l o z i e r  
1 4 8  Abrams C r . at horseshoe 
1 6 0 0  ft 2 6  Sep . 1 9 8 3  Moore , e t  a l . 
1 4 9  Abrams Cr . at t r a i l  parking area 
1 7 1 0  ft 2 9  Sep . 1 9 8 3  Moore , e t  a l . 
1 5 0  I nd i an F l at s  Cr . ca . 2 5 0m above Lynn C amp P rong 
2 8 4 0  ft 15 Aug . 1 9 8 4  Habera 
1 5 1  I nd i an F l a t s  Cr . ca . 3 0 0m above upp e rm o s t  b r i dge 
3 0 0 0  ft 1 5  Aug . 1 9 8 4  Habera 
1 5 2  Co sby Cr . c a . 5 0 0m above c ampground 
2 4 0 0  ft 2 1  Aug . 1 9 8 4  Habera 
153 Co sby C r . c a . 3 0 0m above first foot b r i dge 
2 5 2 0  ft 22 Aug . 1 9 8 4  Habera 
1 5 4  P anthe r C r . at embayment 
1 5 5  
8 8 0  f t  2 9  Aug . 1 9 8 4  
P anthe r C r . at 2 3 5 0  ft 
2 3 5 0  ft 30 Aug . 1 9 8 4  
Moore , et a l . 
Moore , e t  a l . 
1 5 6  M .  P rong L i t t l e  P i ge o n  R .  s e ct i on 1 
1 7  Sep . 1 9 8 4  Moore , e t  a l . 
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No . LOCAL I TY 
ELEVAT I ON DATE COLLECTORS 
1 5 7  L i t t l e  R .  at Met c a l f Bottoms 
1 6 7 0  ft 1 8  S ep . 1 9 8 4  Moo re , et a l . 
1 5 8  L i t t l e  R .  at E l kmont 
2 1 5 0  ft 1 8  Sep . 1 9 8 4  Moo r e ,  et a l . 
1 5 9  L i t t l e  R .  at boundary 
1 1 2 0  ft 2 0  S ep . 1 9 8 4  Moore , e t  a l . 
1 6 0  Abr ams Cr . above Buck S hank Cr . 
1 2 0 0  ft 2 4  Sep . 1 9 8 4  Moore , et a l . 
1 6 1 Abrams Cr . at l ower c r o s s i ng Loop Road 
1 7 1 5 2 5  S ep . 1 9 8 4  Moore , et a l . 
1 62 S t r a i ght Fork 1 5 0  ft above park boundary 
2 6 7 0  ft 1 4  Nov . 1 9 8 4  Moo r e ,  et a l . 
1 6 3  H a z e l  Cr . at P ro ct o r  Hou s e  
1 7 3 7  ft 1 7  Oct . 1 9 8 5  Moo re ,  et a l . 
1 6 4  Ha z e l  Cr . at Bone Val le y  Creek 
2 2 7 0  ft 1 8  Oct . 1 9 8 5  Moore , et a l . 
1 6 5 Haz e l  Cr . 2 0 0 0  ft b e l ow Rowan Creek 
1 95 0  ft 1 9  Oct . 1 9 8 5  Moore , e t  a l . 
1 6 6  Abr ams Cr . at t r a i l  parking area 
1 7 1 0  ft 2 5  Oct . 1 9 8 5  Mo ore , et a l . 
1 67 Abr ams Cr . at Rabb i t  T ra i l  cros s ing 
2 6  Oct . 1 9 8 5  Moore , et a l . 
1 6 8 Deep Cr . at turnaround 
1 9 7 5  ft 1 Nov . 1 9 8 5  Moo re , e t  a l . 
1 6 9  Deep Cr . be l ow McCracken Branch 
2 2 0 0  ft 2 Nov . 1 9 8 5  Moo re , et a l . 
1 7 0  D e ep C r . at campground 
1 7 8 0  ft 3 Nov . 1 9 8 5  
1 7 1  Abrams Cr . at h o r s e shoe 
1 6 0 0  ft 1 6  Nov . 1 9 8 5  
7 6  
Moo r e ,  et a l . 
Moo r e ,  e t  a l . 
No . LOCAL I TY 
ELEVAT I ON DATE COLLECTORS 
1 7 2  Abrams Cr . at l ower c r o s s i ng Loop Road 
1 7 1 5 ft 17 Nov . 1 9 8 5  Moo re , et a l . 
1 7 3  C o l l in s  Cr . ca . 3 0 0m above C o l l i n s  C r e e k  T r a i l  
2 8 0 0  ft 1 9  June 1 9 8 6  Haber a 
1 7 4  I ndi an F l at s  Cr . 2 5 0  m above Lynn Camp P r ong 
2 8 4 0  ft 12 Aug . 1 9 8 6  Haber a 
1 7 5  I nd i an F l at s  Cr . ca . 3 0 0m above upp e rmos t  
3 0 0 0  ft 13 Aug . 1 9 8 6  Haber a 
1 7 6  Co sby C r . c a . 5 0 0m above c ampground 
2 4 0 0  ft  20 Aug . 1 9 8 6  Habera 
1 7 7  Co sby Cr . 1 0 0 m above f i r s t  footbr i dge 
2 5 0 0  ft 21 Aug .  1 9 8 6  Habera 
b r i dge 
1 7 8  Cat a l o o chee Cr . be l ow L i t t l e  Cat a l o o chee Creek 
2 4 4 0  ft 1 6  S ep . 1 9 8 6  Moore . e t  a l . 
1 7 9  Cat a l o o chee Cr . at mouth o f  Winding Creek 
2 5 8 0  ft  18  S ep . 1 9 8 6  Moore , e t  a l . 
1 8 0  Haz e l  Cr . at P r o c t o r  Hou s e  
1 7 3 7  f t  1 5  Oct . 1 9 8 6  Mo ore , et a l . 
1 8 1  Ha z e l  C r . 2 0 0 0  ft be l ow Rowan Creek 
1 95 0  ft 15 Oct . 1 9 8 6  Mo ore , et a l . 
1 8 2  Haz e l  C r . at Bone Val le y  C reek 
2 2 7 0  ft 15 Oct . 1 9 8 6  Moo r e , et a l . 
1 8 3 Abrams Cr . at c ampground 
1 1 2 0  ft 15 Oct . 1 9 8 6  
mi . above mouth 
Haber a 
1 8 4  Haze l  Cr . 
1 7 5 0  f l_ 2 5  Oct . 1 9 8 6  Habera 
1 8 5  Cat a l oocL � Cr . at Winding Creek 
2 5 8 0  ft 2 9  Sep . 1 9 8 7  Moore , e t  a l . 
1 8 6  Cat a l o o chee Cr . be l ow L i t t l e  Cat a l oo chee Creek 
2 4 4 0  ft 3 0  Sep . 1 9 8 7  Mo ore , et a l . 
7 7  
No . LOCAL I TY 
ELEVAT I ON DATE COLLECTORS 
1 8 7  Cat a l o o chee Cr . be l o w  Rough Fork 
2 9 0 0  ft 1 Oct . 1 9 8 7  Moore , et a l . 
1 8 8  Abr ams C r . at range r ' s s t at i on 
1 1 1 0  ft 1 1  Oct . 1 9 8 7  Moore , E t ni e r ,  E n s i gn ,  
D i cken s on , e t  a l . 
1 8 9  L i t t l e  R .  at park boundary 
1 1 2 0  ft 17  Oct . 1 9 8 7  Moore , et a l . 
1 9 0 L i t t l e  R .  at Met c a l f B o t t om s  
1 6 7 0  ft 2 4  Oct . 1 9 8 7  Moore , et a l . 
1 9 1  L i t t l e  R .  1 . 2 rd mi . above t he " Y "  
1 2 0 0  ft 2 4  June 1 9 8 8  Moo r e , e t  a l . 
1 92 L i t t l e  Rive r at Met ca l f  Bott oms 
1 6 7 0  ft 1 Oct . 1 9 8 8  Moo r e ,  S imbec k ,  et a l . 
1 9 3 Abr ams C r . at r ange r ' s s t at i on 
1 1 1 0  ft 1 0  Sep . 1 9 8 8  Moo re ,  et a l . 
1 9 4 L i t t l e  R .  at park boundary 
1 1 2 0  ft 8 Oct . 1 9 8 8  Moore , et a l . 
1 95 L i t t l e  R . .  2 5  mi . b e l ow E l kmont 
1 9 6  
2 1 0 0  ft 9 Oct . 1 9 8 8  Moo r e ,  Ens i gn ,  et a l . 
Co sby C r . at park boundary 
1 62 0  ft 12 Oct . 1 9 8 8  Moore , Etn i e r ,  Ens i gn ,  
D i ckens on 
1 9 7 M .  P rong L i t t l e  P i ge on R .  f r om c . r .  3 2 1  upstream 
2 0 0m 
1 3 8 0  ft 1 2  Oct . 1 9 8 8  Moore , Etn i e r ,  Ens ign , 
D i ckens on 
1 9 8 Dudle y  C r . 3 . 7  mi . E o f  U S  4 4 1  on Tn . 3 2  
1 5 0 0  f �  1 2  Oct . 1 9 8 8  Moo r e , E t ni e r ,  Ens i gn ,  
D i ckens on 
1 9 9  Abrams C r . above embayment 
8 8 0  ft 3 0  Oct . 1 9 8 8  
7 8  
Etn i e r ,  Etn i e r ,  D i cken s o n ,  
S imbe c k ,  Rus se l l ,  P ip e s  
No . LOCALI TY 
E LEVAT I ON DATE COLLECTORS 
2 0 0  L i t t l e  Cat a l oochee C r . above mouth 
2 4 5 0 ft 9 Nov . 1 9 8 8  Moore , E tn i e r ,  et al . 
2 0 1  B i g  C r . from boundary up 2 0 0m 
2 0 2  
1 5 6 0  f t  9 Nov . 1 9 8 8  Moore , Etn i e r ,  e t  al . 
Cat a l o o chee Cr . at mouth o f  
2 4 4 0  ft 9 Nov . 1 9 8 8  
Litt l e  C at a l oo chee Creek 
Moo re , E t n i e r ,  et al . 
2 0 3  Abr ams C r . at l owe st c ro s s ing o f  L o op Road 
1 7 1 5  ft 1 3  Nov . 1 9 8 8  Moore , E tn i e r ,  et al . 
2 0 4  Mi l l  C r . at lowe s t  bridge 
1 7 8 0  ft 1 3  Nov . 1 9 8 8  Moore , E t n ie r ,  et al . 
2 0 5  Rowan ' s C r . at Loop Road 
1 8 5 0  ft 1 3  Nov . 1 9 8 8  Moore , E t n ie r ,  et al . 
2 0 6  Cade s Creek at Loop Road 
1 7 3 0  ft 1 3  Nov . 1 9 8 8  Moore , E t n i e r , et al . 
2 0 7  Rowan ' s C r . at Sparks Lane 
1 7 8 0  ft 1 3  Nov . 1 9 8 8  Moo r e ,  E t n i e r , et al . 
2 0 8  Anthony ' s  C r . at Loop Road 
1 8 8 0  ft 1 3  Nov . 1 9 8 8  Moo r e , E t ni e r ,  et al . 
2 0 9  Abr am s  C r . from l owe s t  L o op Road t o  Hyatt Lane 
1 7 1 5  ft 30 Jan . 1 9 8 9  Moo r e ,  E t n i e r ,  S imbeck , 
S o s s amon , Rus se l l ,  P e t r i e  
2 1 0  Deep C r . from boundary t o  bridge 
1 7 8 0  ft 2 4  May 1 9 8 9  Moore , E t ni e r ,  S imbec k ,  et 
al . 
2 1 1  No l and C r . l ower 1 5 0m above embayment 
1 7 2 0  ft 2 4  May 1 9 8 9  Moo r e ,  E t ni e r ,  S imbe c k ,  et 
al . 
2 1 2  Twentymi l e  Cr . from c abin upsteam 
1 2 8 0  ft 2 5  May 1 9 8 9  Moore , E t n i e r ,  et al . 
2 1 3  Haz e l  C r . at and . 5  mi . above embayment 
1 7 2 0  ft 25 May 1 9 8 9  Moore , E tn i e r ,  et a l . 
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No . LOCAL I TY 
ELEVAT I ON DATE COLLECTORS 
2 1 4  F o rney Cr . f rom embayment up 4 0 0  m 
1 7 2 0  ft 2 5  May 1 9 8 9  Moo re , E tn i e r ,  et al . 
2 1 5  E ag l e  Cr . l ower 3 0 0m 
1 7 2 0  ft 2 5  May 1 9 8 9  Moore , Etni e r ,  et al . 
2 1 6  Oconaluftee R .  at Blue Ridge P a rkway 
2 0 0 0  ft 6 S ep . 1 9 8 9  Moore , Etn i e r ,  S imbec k ,  et 
a l . 
2 1 7  Raven F o rk at f i r st b r i dge above mouth 
2 0 1 0  ft 6 S ep . 1 9 8 9  Moo r e ,  E t ni e r ,  S imbec k ,  et 
a l . 
2 1 8  Oconal u ftee R .  behind vi s it o r ' s cente r  
2 1 9  
2 2 0  
2 2 1  
2 0 1 0  ft 6 S ep . 1 9 8 9  Moore , E tn i e r ,  S imbec k ,  et 
T abcat Cr . above embayment 
8 8 0  ft 8 Nov . 1 9 8 9  
P anthe r Cr . above embayment 
8 8 0  ft 8 Nov . 1 9 8 9  
N o l and Cr . above emb ayment 
1 7 2 0  ft 3 1  May 1 9 9 0  
a l . 
Moore , Etn i e r , S imbec k ,  
Rus se l l ,  McC l a i n  
Moore , E t n i e r ,  S imbec k ,  
Rus s e l l ,  McCl a i n  
Moore , E tn i e r ,  S imbec k ,  
S tarne s ,  e t  a l . 
2 2 2  M .  P rong L i t t l e  P igeon R .  at park b oundary 
1 3 8 0  ft  3 1  May 1 9 9 0 Moore , E tn i e r ,  S imbec k ,  
S t arne s , e t  a l . 
2 2 3  Deep Creek at c ampground 
1 7 8 0  ft 5 Oct . 1 9 9 0  Moo re , Etn i e r , Hughe s ,  Mye r  
E i s enhour , Habera 
2 2 4  Wes t  P rong Litt l e  P igeon River at Suge r l ands suppl y  
depot 
1 4 1 0  ft 5 O ct . 1 9 9 0  Mo ore , Etn i e r , Hughe s ,  Myer ,  
E i s enhour , Habera 
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APPEND I X  B 
Table 2 Cyp r i n i d  C o l l e ct i on s  from Font ana T r ibut a r ie s , Spr ing 
vs . F a l l  
FALL SPRING 
1 5  1 7  3 1 5  5 7 2 4  2 5  2 4  3 1  
Oct O ct Nov Nov Oct May May May May May 
8 1  8 5  8 5  8 6  9 0  8 0  8 9  8 9  8 9  9 0  
Dee Ha z Dee Haz Dee Haz Dee Haz No l N o l  
c .  anoma lum 1 1 5 2 0  1 4 3  6 7  5 1  8 2 6  8 4  4 0  3 3  
�· fundu l o i de s  8 3  6 7  5 2 0 3  1 5  1 5  1 7  7 
c .  aal actura 2 0  5 7 2  3 2 
L .  c o c coaen i s  1 3 8  4 2  5 3  1 1 0  3 1 2 0  2 
N .  micro2oaon 4 8  8 6  1 1  1 7 1  1 3 7  2 1  6 2 
1::!. · l e u c i odu s  1 1  4 6  2 1 7 3  2 3  7 7  3 1 
N .  f2hot ogen i s  9 1 5  
1::!. · s2e ct runcu lus 3 1  5 3 1 0  
N .  t e l e S COI2U S 1 6  2 7 
s .  at r omacu l at u s  1 2  5 
_B .  atrat u l u s  2 7  2 7  3 6  6 
R .  cat aract ae 7 9  1 2  5 7  1 9  9 8  4 2 4  1 8  4 8  1 2  
Tot al s pe c i e s  1 1  6 1 2  7 1 0  4 6 6 5 6 
Tot al indiv . 5 7 7  2 1 1  4 6 6 5 4 8  4 0 9  7 2  8 2  2 3 5 1 1 4  5 7  
Dee- Deep Creek at c ampground 
Haz - H a z e l  Creek at P ro c t o r  House 
No l - N o l and Creek at embayment 
8 2  
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